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ENGINEERING DOCUMENTATION SECTION

STATEMENT OF AIMS AND PURPOSES

The Engineering Documentation Section, Production Techniques Division of
American Ordnance Association, has been formed to provide to the military a group
of experienced and responsible administrators from industry who may assist in the form-
ulation of military requirerments in the general area of engineering documentation ad-
ministration.

While the primary purpose of the group is one of service to the Department of
Defense, there is unquestionably a secondary benefit. The participants gain a greater
professional insight into the needs of Government and the interpretation of military
specifications. In addition, regular association with others who have similar interests
provides stimulation which contributes toward success of the individual in his daily work
as well as result in improvement of the overall design documentation picture for the
companies with whom they serve.

The Engineering Documentation Section is made up of selected members of the
American Ordnance Association who have broad experience and responsible assignments
in industrial and military engineering documentation administration. The members
participate as individuals rather than representatives of the companies with whom they
are associated.

Action inay be taken on any particular subject -- be it studies not yet sufficiently
crystallized for military assignment, or specific assignments in work as a result of re-
quests from the military. Once a subsection has been established to study a problem,
participation thereon is completely voluntary. Thus only those experts with a sincere
interest in a particular subject ate brought together to work on it.

Duplication of the effort of other technical and industrial associations is avoided
to every practical extent. There is slight duplication of internal effort since the for.nmal
meetings of the entire section include status reports on all subjects in work. These re-
ports are cnly intended to keep our section members fully informed, alert, and inter-
ested in National Defense problems and procedures.

Meetings of the entire Documentation Section are held once each year. Meetings
are wall attended by both industry and military specialists in the field, so expressions
of opinion on various points of view often give participants a first-hand insight into
evolving policy or developing problems. Industry participants hear, first-hand from
representative; of Government who are present. specif;cation intent and interpietation
that othem.ise may be missed in the genera! day-to-day reading of specifications.

Wnterchange of information in the specialty field of documentation inevitable
when military ad industry people get together. Thus, the Engineering Documentation
Section developes into a clearing house for professional information regarding military
documentation.
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A.. WEDNESDAY MORNING SESSION - APRIL 27, 196b

INTRODUCTION

This section contains the following papers and reports
presented on Wednesday morning; Presiding Chairman,
Phil C. Weissbrod; Recording Secretary, James R. Kay.

"* Opening Remarks,
by Phil C. Weissbrod

"* Proclamation American Ordnince Association Days
by Honorable J. Owen Fubank
Mayor of Daytona Beach, Florida

"* Opening Remarks,
by ',4illiam W. Thomas

"* t(C,-ing Remarks,
by Major General Edward P. Mechling, USAF (Ret.)

"* Keynote Address,
by Major General Allen T. Stanwix-Hay, USA

"* The office of Technical Data and Standardization Policy,
Its Purpose and Its Program,

by Colonel Ole C. Griffith, USAF

0 The Many Faccs of MIL-D-IO00

by Chester A. Nazian

"* Engineering Data Management
by Jack L. Flippo

"* Air Force implementation of MIL-D-1000
b,. Paul R. Durr
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A-1
OPENING REMARKS

Mr. P. C. (Phil) Weissbrod
Manager, Documentation Standards
General Electric Company

Mr. Weissbrod opened the meeting on time. After welcoming the attendees,
he expressed the Section's appreciation and thanks for the efforts of the
Program and Business Managers, Ralph Lysyk and Miles German. He also intro-
duced the Steering Committee to the membership, and presented his annual mes-
sage from the Section Chairman:

A Mes.age From The Section Chairman

It has become a normal procedure for the section chairman to make an annual
report relative to the accomplishments of the section during the previous year
to the section members. Orce again it is time for this report. Our accomplish-
ments for this past year have been significant and our progress continues toward
the iealization of our goals and objectives.

At the May meeting of the Steering Committee, the subsection structure was
reorganized. The following subsections were eliminated because t6!0v had com-
pleted their assigned tasks:

1. Modes of Documentation - Chairman, J. V. Symanoskie
2. Drawing Roquirements for Springs, MIL-STD-29 - Chairman, J. V. Symanoskie
3. Item Identification - Chairman, H. K. Sedgwick
4. Implementation of MIL-STD-2 Drawing Sizes - Chairman, E. Nauth
5. Preparation of Lists by EAM/EDP Methods, MIL-STD-30 - Chairman,

M. A. German.
6. Implementation of MIL-STD-7 and MIL-STD-280, Types and Definitions

of Engineering Drawings - Chairman, J. P Jascheck
7. Change Systems for Engineering Documentation - Chairnan, R. Lvsvk

I wish to express ,nv thanks to the chairmen and members who contributed to
the excellent and effective work of these subsections.

The titles of the foilowing subsections were changed to be more definiti%,,
of the work, that was being accomplished:

1. "Implementation of MIL-D-70327, Drawings, Enginecring and Associatt,kd
Lists" to "Implemerntation of MIL-D-1000, Drawings, Engineering and
Associated lists" - Chairman, J. Rauth

2. "General Drafting and Dimensioning, MIL-SrD's I and 6" to "lIimcnsi,,nino,
and Tolerancing of Military Drawings" - Chai:naun, W,. Wcin - ";0onsor,
!. Mazia

3. "Microfilm and Aperture Cards" to "Microfilm and Associato', FAM! C'ird~s"
Chairman, E. C. Ingles

4. "Advanced Development in Documentation" to "Advanced Me thcds in i-k. U -
nical Data Commiunicaftons" - Chairman, I'. C. Pritchard
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The following nrw subsections were established:

1. Quality Assurance of Engineering Documentation
Chairman, J. Duffy

2. Pricing of Engineering Documentation
Chairman, T. C. Pritchard

3. Vendor Data - Chairman, J. Symanoskie

4. Variety of and Unnecessary Data and Documentation Requirements
Chairt:an, S. Ramsay

5. Configuration Management - Chairman, W. Snodgrass - Sponsor, T. C.
Pritchard

6, Data List Manuals - Chairman, J. Crawford

7. MIL-STD-100, Engineering Drawing Practices
Chairman, G. Christensen

Two symposiums on MIL-D-IOO0 and MIL-STD-1O0 were sponsored by our section
and the National Security Industrial Association. One was held in Washington on
June 14 and the other in Los Angeles on June 18. These symposiums were very well
attended and it was a pleasure to be able to provide this type of service for the
Department of Defense.

A publicity brochure has been issued by our publicity director and will be
used to inform new members and interested Government personnel of the activities
of our section.

The seventh annual meeting was held in May at Los Angeles and was an out-
standing meeting. Over 350 attended and they participated in the very fine
program.

We have continued the publication of the tri-monthly informative bulletin,
and this has helped to keep our members informed of the latest development in Con-
figuration Management, Data Management, and Engineering Documentation.

A special Ad-Hoc panel has been organized for the study of Life Cycle Costing
and Equipment Procurement.

A DODiAOa discussion group on Computer-Aided Pesign and Engineering Document-
ation was organized and held its first meeting. As a result of this meeting seven
position papers are being developed and will be issued in the very neat future.

Most all of our subsections have been very active during the past year and
we look forward to continued and informative activity during the year ahead.

!h(-re have beo'n other activities of mint - importance which your Steering
Cori=ittce has initiated to further the progres of our objtectives and goals in
the ficd of Enginvcring Documentation.

All in all it has been a good year. We now must look ahead in the future.
Membership participation in the subsection cctivities is the only way that you
are going to keep current and assist in the important work of the subsection.
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We all know what the present is and the future offers much challenge. We
are at the threshold of Computer-Aided Design and Man/Machine Craphics. Quality
Assurance of Documentation is going to be emphasized. Data Management and Con-
figuration Management are going to be stressed. It behooves us all to become as
informed as possible in order that we may better perform in our assigned respons-
ibilities.
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A-2
AMERICAN ORDNANCE ASSOCIATION DAYS

Honorable J. Owen Eubank
Mayor
City 0! Daytonai Beach,
Florida

The Honorable .1. Owen [-ubank, Mayor or Daytonai Bl'Vh 0 , ii oria-a, , o cmi
the attendees to Daytona Beach, and p~r,':i,'ntt-d al Pro'.'Icutivai i iL sl iiill: Atn.' r e.-lli
Orr'nance Association Days for this niucting.

ty~i Ciu "atna !8&acri
DsvT'OIJA FF/j- rCti.f)A

AWMIRICAI ORDANA~CK ASSOCIAIDCX OATS

W HURKA.S One of the most importurnt parts Of,,uro&at~ur,..l Defe~se-
is the Engineerin~g Dor,,mentation Sstoiii'it Tg*chntral 1,o':i,meitrstgaon
Div'lsion of the American Ordnance A..'~t'nwhich , -F.loso otf
representatives and specialists of tot,

4
u,.'ry At -4 Suvernnmarro Who m,,et

to study the advancement of terhf..'A')y, :Ar',durtfrmn and l'o-ilcs us ionII,-
nection with Ordnance, armament wtop.i., lpoa. systemsh andi relatedt
equipment; and

WEZKKA6S, The City of Daytonat React, ii lion',rwd I(. weh..r,,.* Ili" di-tin-
guished members nof the American Ordr~um,,. A&cn..cioti.,.. its i,ur city for
their Eighth Annual Meeting April Z7 thr'. Z9t. 1960i.

NOW TUDKREOKE, 1. J. Owe,, a-,t .4i i Mayfpr of Th.- City 4,1
Daytona Beach, Florida do hi.,relty pr..ct..itn April Z? thti. April 29. 191,t,
as AMESLICAN O3DMAWCK A.SSOCIATIOE DAYS inI The- City
of Daytona Beach, Fiorida in apprt'ci~tio.n it- those repra.vt'ntatives and
specialists of Industry and governmr.ent who give so freely of their vaiuable,
time to solve and eliminate problems in connection with comple~xity. cnstli-
nesis, technical knowledge, standard%. specifications etc. that go into
Engineering documentation to provide Il-. vt.ry finett srdnance, armahr,.,,t
weapons. weapons systems .r'd ro-iated *'qutpren.rt (Or Our i.rmCd forces.
and our Country's vital defence, t., ,rserve our way of life in pe.ace ail
war.

IN WlIFEESS WHEREO?,i1 h.,tv, he'reunto met roy ha.tid anti raused usle
Seal of The City of Daytona Reach, loiat o affxe tha. :'tIt day sto
April 1966.

Meor

Mayor Eubank presiented gold keys to thle city t .C eoho n ap
Lysyk.
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A-3

OPENING REMARKS

Mr. W, W. Thomas
Radio Corporatio-i of America

Chairman, Technical Documentation Division
American Ordnance Associati.on

Data, and particularly engineering drawing:, .re means to an end, not the
end in itself. Likewise, the specialist in drawj igs must provide subservient
support to those who accomplish their objective t rough drawings. At the same
time drawing systems must be flexible so that th-, (4 not reshape the basic
objectives for which they are being used.

At this meeting we are ci a thre3hold. The t .!hnical elements of our
specialty tempt us to cultism. The efficiencies a ,ailable to us if we stand-
ardize attract us to greater details of regulation

We must be sure we do not go too :ar ovjerboarIL Ln both these areas.
Only as individuals can we mai.ntain the fine balance needed. I ask you each
t_ recognize these influences as you contribute tc the decisions which will be
made in the next few days.
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A-4

OPENING REMARKS

Major General Edward P. Mechling, USAF (Ret.)
Director of Advisory Service
American Ordnance Association

It is a great privilege this morning to open my remarks with a tribute
to the AOA's Engineering Documentation Section for its eight years of highly
successful operations. To 11.1 Thomas, Phil Weissbrod, the Steering Committee,
which retains most of the original members, and to the Sub-Section chairmen,
go out deep appreciation for their continuing and successful efforts.

From its inception, the basic concern of this Section has been with effi-
ciency in Documentation and effective Cost Reduction, through buying only what
is needed; by establishing common documentation specifications and standards
for .ll Defense Agencies and utilization of modern methods.

The initial objective of securing as members for this Section, the drdfting
engineers of all companies active in defense business, has been achieved. The
continuing study of identifiable problem areas by Sub-Sections under the control
of the Steering Committee, has enabled the Section to initiate timely recom-
mendations for improvement to Government Agencies for comment and advice.

This Section has been most successful in securing full representation arid
active participation by DoD, all the Services and NASA.

Their outstanding Annual Meetings, during which important current problems
are discussed :.n depth, with high professional competence, has been an example
to all operations of our Association.

You are aware that we have made some changes in our ACA operations. In
making these changes, you will recognize that the successful experiences of this
Section has been fully applied to the new organization.

The Directive of the Board of Directors to expand our Technical Operations
into the AOA Technology and Management Advisory Service, has essentially been
completed.

On March 8, 1966, Bulletin #1 was published, which announced the organ-
ization of the new Advisory Service. It outlines the general objectives, oper-
ations, and organization.

The organization is headed by the Vice-President for Advisory Service.
Assisting him are the General Chairmen for the Department of Defense, Army,
Navy and Air Force. In addition to mysulf as Advisory Service Director, Head-
quarters staff consists of three Assistant Directors:

Col. John R. V. Dickson, USAF (Ret.)
Assistant Advisory Service Director tor Lhe
Defese Management Divisions.
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.Cdr. Arthur D. Sullivan, USN (Ret.)
Assistant Advisory Service Director for the
Technical Support Divisions.

Col. Gilbert P. Dubia, USA _.tL.
Assistant Advisory Service Director for the
Weapons Technology Divisions.

We have designated what was our highly successful Executive Technical
Board as the Advisory Service Board, with the same general duties and member-
ship. The work of this Board in developing r.iajor areas for our operations,
in coordinatitig the activities of our Divisions, and motivating our whole oper-
ation to a high level of effectiveness, has been impressive.

We have five Standing Comnmittees, which work with our Advisory Service
Board and with Headquarters. They are the three Service Liaison Committees -
A-my, Navy and Air Force - and a new Industry Liaison Committee. This Com-

mittee under the chairmanship of Mr. Jesse M. Hadley, Bendix Corporation,
Washington, D. C., will include the former members of the Washington Liaison
Counittee of the Missiles and Astronautics Division. These members are in most
part, past Presidents of thie Washington Chapter.

We are in the process of organizing a Standing Committee Ln "Needs Analysis.'
This committee will be concerned with the processes by which military require-
ments are developed and hopefully will be able to obtain analyses and require-
ments information that will be useful to our Divisions.

Our Defense Management Divisions' category is new. We now hav2 four of
the Divisions in operation. They are:

1) Technical Documentation Division -
Which has been most effective for several years.

2) Mobilization Readiness Division -
Under the leadership of Mr. William E. Haines, Vice
President of the H. K. Porter Co., Inc., Washington,
D. C., has completed its organization and is organizing
its first full Division Meeting in collaboration with
the Industrial College of the Armed Forces at Fort
McNair, Washington, D. C., nn October 12-13, 19b6.

3) The Quality and Reliability Division -
Mr. E. Howard Halpin, General Electric,
Burlington, Vermont, Chairmarn - has been
organized since February 19b5.

4) Value Engineering Division -

This Division will be organiz•e, from the
Special Conmnittee at a meeting on June 8, 190b.

We have had one planning session on the Management Division. I'lhi next
planning and organizational meeting will be devoted to completing the Division
organization. We expect to provide a flow of information to our company mk.m-
bers which will be useful for corporate planning for participation in the
Defense effort.

A4-2
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A new Manual will be issued b" the end of this summer which will be
known as the "Advisory Service Manmal." The introduction to the Manual,
the revised Mission Statement, and the Organization Chart for our AOA Advisory
Services are attached.

A4- ]
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INTRODUCTION
ADVISORY SERVICE OPERATIONS MANUAL

Our technology and Management Advisory Service is an organized and inte-
grated effort that provides support to Government Defense Agencies and to the
industry members of the Association. The successful experience acquired dur-
ing 17 years of A.O.A. technical operations has been combined with an analysis
of future trends in establishing our advisory service.

Our basic purpose is to perform a t:-uly useful and important service for
our industry members as weli as for Defense Agencies of Government. We are
continuing with increased empiasis, all of our successful and active opcratlons.
We are adding new organizatimns and cai~abilities in the field of Defense Manage-
ment.

We have eliminated all artificial limitations to our scope of operations.
In considering new areas we ask ourselves -- Is it useful? Is it important?
Is it legal?

The major changes being made by the Association in establishing this aug-
mented service are:

a. To broaden the statement of our General Objectives.

b. To augment the Headquarters Staff.

c. To change the name from Technical Operations to Technology
and Management Advisory Service.

d. To expand our organization to include three (3) categories
of Divisions:
(1) Defense Management Divisions
(2) Technical Support Divisions
(3) W,,apons Technology Divisions

e. To revise operating procedures in line with new objectives,
scope and organization.

Tht. detailed objectives of our Divisions and Sections are set forth in the
Section of thi5 Manual on Division Categories and Scope.

In addition, we emphasize the following basic objectives:

To provide useful service to our company members and to Defensc
Agencies of Governmvnt.

2. lo orvanize and ti intain the- capability to operate effectivclv
in ,:he important areas of Technology and MAnagement that art of
current concern.

3. ro serve as an q-tfv.ctiw- channel for the ,'eftensc Agencies to
(tov-,rnmntn to use in presentring information and prt, bls tý.
"Industry."

. . ,,o prepare and prv'.•cnt to the Government, the Associaticn's rtec., -
r.wndat ions for increasing, the eff ectiveness ,i the [ef-nsue effort
and the effectiveness of Industry's part in the 1Iintnse tft frt.
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5. To respond witn our best capability to Government requests
for advice, studies, reports and for the conduct of
Government-Indu3try Meetings, large and small.

6. To maintain effective relationships and liaison with Govern-
ment Defense Agencies.

7. To secure cooperation and participation of pertinert Govern-
ment Agencies in our meetings and other operations.

8. To guard our privilege of classified meets by rigorous
adherence to Security Directives.
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MISSION STATEMENT OF THE ASSOCIATION

This Association exists for the advancement of adequate National Defense
in the fields of Management, Mobilization Readiness, Technology Production
and Logistics. We strive to improve the effectiveness and efficiency of the
Government-Science-Industry relationship in these fields.

Our categories of operation are Management, Technical Support and Weapons
Technology. Our technical emphasis is on Weapon3 Systems, Armament, Munitions
and related equipment. Our Technical Support covers Materials, Processes and
Techniques of wide application. Our Management interest includes broad con-
tractual relations of current general concern and Mobilization Readiness.

Through its publications and meetings, the Association endeavors to edu-
cate its members and the public on National Defense and Industry's part in the
Defense Effort.

Our Technology and Management Advisory Service brings Industry's "Know
How" to Government Agencies.

This nonprofit - Nonpolitical organization founded in 1919, being fully
aware of legal restraints will not permit in any of its operations any discus-
sion or concern with placement of spccific contracts, specific pricing, or
specific allocation of materials. The Association will cooperate to every
practical extent with other recognized federal and industrial Associations in
assisting the Defense Effort.

NOTE: The above Mission Statement will be read at all Advisory
Service Meetings.
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A-5
KEYNOTE ADDRESS

Major General Allen T. Stanwix-Hay, USA
Director, Office of Technical Data and Standardizatien Policy
Office of the Assistant Secretary of Defense (I&L)

(Presented by Colonel Ole C. Griffith, USAF)

I must admit to you that the preparation of a keynote speech is a diffi-
cult task. According to my Webster New World Dictionary, a keynote address is
the "Basic idea or expression of the basic p,:licy." The same volume states
that a meeting i- "an assembly, a gathering of people to discuss and decide.
A point of contact or intersection. A junction. A hostile encounter."

Truthfully, I thought long and frustratingly over my position as your
keynoter. I recognized at once that I am not your Section Leader and my ideas
might well be at variance from his. I called for your agenda to guide the
efforts to design an envelope for this meetirg, whether that be to discuss an,.i
decide, contact, intersect, or combat. I called your Chairnan to see whether
he wanted some of his gems of wisdom incorporated in the keynote.

Therefore let the keynote slogan for this meting be AVANT RECP.DEZ, "L.ok
Ahead." And let the keynote platform be the following:

i. The requirements for data must be explicit.

2. The data delivered must be adequate for its purpose.

3. The payment made for data be for value received.

4. The use of the data be for the greatest good.

5. Tomorrow's problems be looked at today.

Within that platform, lies tho work of your Office and my Office. It is
not your task to consider that platform 'nly as it applies to one of \'our cus-
tomers, but to all of your customers. What is basically good for the snialtest,
should be advantageous to the largest. What lies ahead that you must be pre-
pared to discuss and decide, to conv_ to grips with, to combat'

(1) To the very largest and to the very smallest tf American industry an!
American industrial, purchasers, I believe the time has come to look
forthrightly at tape controlled machines and conventional datl. \r,
Wt going o make proposals through our Associations to our customt!s,
or art, we going to sit back and wait for our customers to ask ques-
tions'? As the definition of a "meeting" says, do we discuss or !,,
we also decide? Should we not be giving serious thought to the i,.nL.I c,-
ment of tapes as data in place of drawings"' There are co'rtain otict' ,
that I feel sure woitld relish the opportunity to enter into discussi,'11
that could lead to policy decisiions. I hope these people will c:jt
together, and I suggest this Section of AOA is the place to, spik .k'h
studies.
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(2) Some weeks ago, interested members of this Section and some friends
came together to discuss computer aided design. I need not go into
the details of that meeting, but what is this Section going to do about
that and follow-on meetings? Whether you want to face it or not, you
as engineer-managers are facing one of the great challenges of your
time. Has your working industry been touched by automation? To use
another's words, 'Why not engineering, the effort of designing and
documentation. Much of the effort is repetitive, much is tedious,
much is ill organized. The technology is here now." To my thinking,
the only deterrent to flank implementation is imagination and moneys
to be expended. I do not doubt American imagination, and when com-
petitors begin to advance with imaginative management leading to
profits, the funds will be automatic! Is this a valid reason for this
meeting? To again use the words of my teacher, what will be the effect
on engineering documentation that is in the form of a mathematical
graphical model instead of a pencil applied to paper? How are drawing
submittals to customers to be accomplished? Will we in Industry arid
we in Defense be ready, or shall we be overcome? I have a phobia
about being overcome! Now it matters little to me whether computer
aided design takes over, or becomes an addition to our present way of
life. Under either condition the possibility of profitable automation
of engineeýring design potential is visible and will necessitate an
avant-gatue approach. To stand still in this business is to die.

(3) What is the impact of dynamic advances in industry upon us? When a
breakthrough like microelectronics descends upon us, do we come
together for common answers, or do we tend to run to our private
little cover called "fast profits?" Do we discuss and decide, or do I
we grub and hide? What is the best for us, when the us is all of us?
Do we have opinions about specifications, documentation, criteria,
standards for things like microelectronics? Would you come forward I
without payment and advise your government? What does one do about
part numbering of integrated circuit devices; about drawings of devices
so small; does one support such items; what documentation describes
them scientifically, practically, and for procurement? How do we
come together to solve the impact of dynamic industrial developments?
Can w.,e afford to wait-out each other?

(4) There is existent throughout the United States today a considerable
quantity of talk about the English Inch versus the international
metr~c systems of weights and measures. I had occasion not too long I
ago to have a man ask me pointedly, "What would be the impact upon
me if conversion was ordered?" As I am habitually doing I went to
my friends and sought counsel. I went also to friends overseas. As
your keynoter, please let me say I was a:azed at my initial findings;
amazed at the clarity and thoroughness of some of the replies; and
amazeJ that some had given littl, if any thought to such a conversion.
Should not this Section recognize that such a problem is a part of our
industrial environment? Should we not be prepared to speak knowledge-
ably if asked, or to -46vise knowledgeably if not asked?

(5) One of the two real innovations of data management by the Defense
Department has been the principle of Deferred Ordering of Data. While
much is bcing said on one side of the table, very little is being said
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like "I don't like it." Either this technique is the best thing
for industry since Henry Ford or there's not too much known about
it! Its impact will be felt as implementation expands, and I sug-
gest we learn the pitfalls as well as the advantages. Your meet-
ing today will give you a zhance to practice the art of searching
questions if you desire.

(6) The other innovation to which T referred goes by the name of "Total
Package Procurement." As this concept is seen at this point, it
offers great potential. It also poses a big challenge. The con-
ditions requisite for its use must be defined. I'm sure that your
companies know all the answers to the contractual side of Total
Package Procurement, as perhaps everyone here knows all the facets
of the documentation problem for Total Package Procurement. Is
Defense asking for too much data in total package competition, or
are the competitors furnishing too much? Or both? Is this type
of competition too expenaive at both the prime and subcontract
level? In view of the stakes, how much is too much, when often
is included potential commercial sales. And lastly, how far should
Defense go in applying this technique?

(7) It is your Keynoter's opinion that the value and price of documents
must be recognized as a matter of priority. We have spoken of the
data requirement being explicit. Can this ever be so if the value
to both parties is unknown? There is no requirement for material
things (that I know of) that fails to recognize value and worth as
discriminating facts. Further, since we are dealing with contracts,
the payment made for data must be known and be acceptable if all
parties are to agree to value received. I suggest then that
"meetings" (in all its definitions) must and should continue.

(8) There are many happenings in our Country today over which much talk
and some demonstrations are taking place. These are national mat-
ters in which all of us nave a strong personal interest. They
become emotional to a degree. There are discussions taking place
today in our field of documentation to which attentiveness should
be directed. Should not we be interested in all elements of Data
Rights? This is on your Agenda for Past, Present, and Future.
Your Keynoter will be interested in "The Future" for I'd like to
know just what I'm planning to do!

(9) Quality Assurance of documentation has now been elevated to a par
with Data Rights, and Value, and should be a focal point for inter-
est to those of us in this work.

With those thoughts as a vehiclc I hope this body is prepared to do more
than hear the speeches that will be given for the next few days. There is
possibly already the germs of contentment or malcontentment with what I have
said. There will possibly be much more of same by the end of the meeting.
The results that matter from this meeting will be those statements upon which
you Lake a stand. You will hear many things. There are many things being
done. If this meeting does nothing but hear words, there will be no impact on
things being done by this meeting. These Association Meetings can be heard and
felt if the printed record of the meeting is not just distributed but acted upon.
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1 suggest you- Section take a stand in controversy and let your feelings
be known. Whether then you win or lose, you'll be a part of the impact and
this meeting will be a success. There are offices today looking for the advice
you have to offer. Take a stand and let your collective weight be felt.

A5-14
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A-6
THE OFFICE OF TECHNICAL DATA

AND STANDARDIZATION POLICY:
IT'S PURPOSE AND IT'S PROGRAM

Colonel 0. C. Griffith, USAF
Acting Director
Office of Technical Data & Standardization Policy
Office o- A•sistant Secretary of Defense (I&l.)

Last 3ear .n Santa Monica I presented to this Section a status reporL -,.n

the first yeai's operation of the Office of Technical Data and Standardization

Policy. At that time, I spoke of our organizational structure. We looked at
the Technical Data and Standardization Policy Council as the senior policy-
making body of the Defense Department in this area of activity. We discussed
the Technical Data and Standardization Policy Committee as the vehicle for ob-
taining inter-departmental viewpoints and recommendations. I talked about our
own office and described the way in which it was organized along Service lines

to facilitate our entre to the Military Departments and to the Defense Supply
Agency during the formation period of our program. I also presented, for your
information, the 38 projects which constituted the Director's Fiscal Year 1965
program.

Today I will update the status of the program, as I have done periodically
fcr your steering committee, and review the highlights of our second year's
activity.

As originally planned, we have re-aligned our office functionally. One

Division, under Air Force Lt. Colonel Bill Shepherd, handles the matters assoc-
iated with Technical Data Management and the acquisition of data from contractors,
as well as engineering drawing management. The other, under Captain Rob Millar,
USN, deals with the management of specifications and standards, technical manuals,
and standardization policy in general. My Deputy is Army Colonel Jack Elder.

One thing has bothered General Stanwix-Hay and me ever since we came to-
gether two years ago. What is the relationship between technical data and
standardization - policy for both of which is zhe responsibility cf our office.
It has seldom been possible to say "this is strictly a standardizaticn problem"

or "obviously, this matter is technical data".

We had long felt a desperate need for a rationale, - for a frame of re:er-
ence - to which we could cling to keep from being engulfed in tne cf thL !,.:n%

whirlpools sometimes known as management systems or management disciplinLs.

Some rationale is especially necessary to communicate with those WhO arc
not. data experts. In the absence of an official rationale, each of us is at
liberty to develop his own. To keep these concepts merely mental means that
people in similar positions have difficulty commrunicating. I can tell y,, I r,,;o

experience, however, that the mental concept is not as vulnerable as the cnt
reduced to writing. But our shup has 1lways invited challenge and discussion.
So t0is is our rationale; perhaps it can generate discussion leading to a ricr,
mature conce2pL acceptable to others as a basis for a more uniform understandin,,

Vespecially between the data people and the rest of the wcrld.
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To start with, consider data, - and I'll have to limit this to technical
data. Rather than attempting to define the term, permit me just to place a
ball-park fence around it. I'm referring here to engineering drawings and
associated lists; specifications of all kinds, including MIL-SPECS and con-
tractor-prepared documents; standards; technical manuals, and technical reports
of all kinds. Usually, these data are usefully considered in two categories:
Primary or source data and supporting data. Source data is that which gives
engineering definition to parts, equipment, assemblies, materials, processes,
etc. Supporting data are derived from source data and include technical manuals,
reliability statistics, and configuration management information.

Technic&l data is, or should be, acquired only because a need exists.
Let's establish who haA the need. Fundamentally, the need exists in the hard-
core functional organizations of the Department of Defense, such as Research
and Development, Engineering, Procurement, Supply, Maintenance, Operations. I
suppose some will take exception that I do not include standardization, or
reliability as a hard-core function, but I will treat them later. The hard-core
functions carry out: the traditional basic mission of design, purchase, manufac-
turing, testing, using, supply, maintenance, and disposal. In the mission of
each, technical data plays a major role. Each function, each user until recent-
ly, called his own shots on the quantity, quality, format, delivery, and use of
the data which he needed, or thought he needed. There was little or no coordin-
ation, and even less detailed analysis, and no mechanism for scrubbing down
requirements.

In my rationale, technical data is only a tool, albeit a separate tool
with form, format, and cost. Yet it is only a tool and has no value of itself.
As with a bullet, it is oa value only when used, or possessed as a threat for
use. Its value is proportional to the use made of it, and for my ?art, its use
is in proportion to its quality or utility. There are two interesting and com-
mon characteristics of data. It is a perishable commodity, and it is a costly
commodity.

Because of its high cost and perishable nature, technical data is a resource
which must be managed, just as dollars and manpower need to be managed.

It was into this arena of material, of competing functions, of individual-
ism, of unknown costs, of no management, of no rationale, that the Defensej
Department opened its thinking on technical data.

Part of the job has to Jo with the making and implementing of policies.
Policies are needed in four areas:- !

1. Organization for management of data.
2. Creation and acquisition of data.
3. Hat,'ling, stcrage, and retrieval of data.
4. Use or application of data.

Some of these come to light as acts of management, and some are unloaded upon
the unsuspecting by a gracious Congress. Some originate from the suggestions
and criticism of Industry. - From wherever they come, there must be policy studies,
written, and implemented.

And so from necessity, from knowledge, from Convress, from Industry, there
has come a dicipline of technical data "..nagement in response. rhese develop-
ments come from internal and external influences, and even some constraining
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factors have to be considered. These influences and constraints are such
things as

Time
Dollars
People
Political considerations (competition)
State-of-the-Art
User Demands
Equipment complexity.

Within this same arena have come other management disciplines, and they
too re'pond to certain influences and constraints. These parallel disciplines
also modify the way in which the hard-core functional organizations perform
their missions. Some of them, well known to you, are -

Configuration management
Program definition
Value Engineering
Qualit-: Assurance
Reliability assurance
Standardization
PERT.

Some of these have indeed been around for a long time, some have changed in
response to changing influences, and some may in time be supplanted. As is true
of the hard-core functional organizations, the management disciplines depend
heavily on technical data. Frequently, of course, they also create their own
peculiar data of the supporting type. They generate tremendous requirements
for data.

Why have we bothered to develop this rationale? To work with data is to
work with mercury. If it is shocked, it will separate and proliferate. If
guided, prodded, it has an affinity to central control. A framework, a rationale
permits the sorting of the work into logical parts. One must have a concept to
identify the relationships of the mercuric parts. This is my concept.

Secondly, it identifies technical data as a "common language" to facilitate
communication among and between the various functional managers.

Thirdly, it provides a basis for studying the relationships among and be-
tween the various management disciplines. There is a .ie here to general manage-
ment that can, if properly adapted, solidify the entire organization.

Now please don't conclude from what I have said that I imply that all but
me and thee arc cultists. There is a very real danger that those of us who are
concerned with data management may alF, become cultists! Vital as it is, data
performs primarily a supporting role. Without the overall mission consideration,
- data and )ur concern with its management are useless. The mission must be para-
mount.

It is in this framework, in this rationale, that we see our work. It is a
resource, it costs tremendous sums, it must be managed within functions, for it is
not an end to itself.

Against the background of this rationale, I would like to review with you
out- FY 196b program. The list covers b2 projects, including those that have been
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completed. It is a flexible and dynamic program - one that must be capable of
adjusting to changing priorities and influences. The Southeast Asia situation
has affected our program as it has many others. I must consider not only the
availability of the resources of my own offices, but the workload impact of our
projects upon the Military Departments and upon our good friends in Industry
who have given so generously of their time and talents in working with the Depart-
ment of Defense to develop a viable body of policies and procedures.

Project No. 5. ESTABLISH TRAINING PROGRAM FOR DATA MANAGERS.

This is a completed project. A 6-.,ek course for twenty-five students per
class was initiated at Wright-Patterson Air Force Base in August of 1965. Five
classes have been completed. Our FY 67 schedule is also for five classes. We
had hoped to increase the number of classes for next year but have had to cut
back slightly in view of manpower availability. Our original plan was to train
1100 Department of Defense Data Management personnel in the initial five-year
period. If we continue present training schodules, this would result in a total
of 600. In response to many Industry requests, irrangements have been made for
one Industry student in each class beginning in September. The student will be
selected by the Technical Data and Standatdization Policy Committee.

Project No. 16. REVISE 70327.

As reported last year, this project was completed with the publication of
MIL-D-O00,. Related actions such as the revision of MIL-STD-100 are carried
under other projects. We have no present plans for early revisiun of MIL-D-1O00
except to add additional notes for explaining the "Intended Usu" concept.

Project No. 18. MONITOR PILOT TEST OF ENCINEERING DATA RETRIEVAL SYSTEM.

The role of our office in this project was to monitor the pilot test of thk-
engineering data retrieval system which was conducted by an Army-Navy-Air Force-
Defense Supply Agency team under the administration of DSA. The results of the
pilot test, along with Lhe teams' recommendations, i'ave been prescnte-I to the
Technical Data and Standardization Policy Council. The complete rvpert has been
sent to all DoD components for corum2nt. The report itself, as well as thu various
comments will be evaluated by Hr. Walter Carlso'n, the Director of Technical
information. Under DoD Instruction 5010.13, Itr. Carlson is the functioial managkr
for data systems. He will at the same time be c(,ns idering cther systems such as
the kir Force's ELI (Engineering, Logistics Information System). Tht. final
decision on EDRS will be mide by the Technical Data and Standardiz'ati,:n P ,Iicy
Council.

Project No. 28. ASCERTAIN REQUIRE?-NT FOR VARYING SIANDARDS OF QIALIHY ASSUR-
ANCE AND ACCEPTANCE PROCEDURES FOR TECHNICAL DMI.A (EXCLUDE TECHNICAL MANUALS)

A subcommittee of the Technical Data and Standardization PoIicy (;Cnlnittt, y

has been charged with developing policives and pr•,c,, l:VS for the impr,,vr'V•m.t u,
the quality of all technical data otter than manualls. It has become appar,.nt
that the irmaor data quality pro-blems ha-e t , do with cngincering drawings. F.r
this reason, the data subcommittee "-',l bu. combined with tht drawing- practic,.s
subcommfr'tee which is Chaired by Mr. k-nald Mitchell of My ,flicc. At pre'sent
the subcommittee is conducting a DoD-wide survey of current quality assurancc
practices.
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Project No. 32. cosT OF TECHNICAL DATA EFFORT WITHIN DoD.

A significant milestone in this project was reached in late 1905 with the.
publication of Enclosure 5 on DoD Instruction 5010.12. This document provides
for the contractor to 'stiimtv the price of' each data item on the Form 1423.
Appropriate ASPR provisions art, being developed to provide uniform application
policy. Our office i. also developing a reporting system to provide for sumnxarv
information on data prices for management use at various levels. The corollary
effort will provide for reporting cests of inhouse preparation of technical data
ah well as for data storage, handling and retrieval. The final element cf total
technical data cost that we have identified is that of contractualLY required
"non-dliverable" data. The development of a reporting system for this class ct
data has been deferred in favor of more urgent projects.

Project No. 39. NSIA TECHNICAL SYMPOSIUM.

This sy;:posium was held last May in Los Angeles. It was attended by
approximately 400 top management officials of Industry and the Department .t
Defecnse. About six months after the symposiu:-, General Stanwix-Hay sent. a -. -

up letter to each of the invitees to ascertain the effect of the sVmpSiur:. -
of the replies indicated that the symposium had been beneficial in all respects.
157% were critical of some aspect of the mceting, while 15, had no comments.
Analysis of the replies indicate that 20' favored additional future symposia and
confirmed that the symposium had provided the impetus for improved data rmanage-
ment in their firms. In this follow-up letter the attendees were invited to
make specific suggestions for improving DoD data management. The most frequ.ntxLV
made suggestion was that the technique of deferred ordering of technical data
be expanded. About onL-third expressed concern over our policies on Rights in
Data and/or Data Pricing.

Project No. 44. DEVELOP FIVE-YEAR PROGRAM FOR SPECIFICATIONS AND STANDARDS.

This is the top priority project of our office in the standardization area.
All Department of Defense components are required to submit to us by June 1, l9eo
their ive-year program, in annual increments, of specificaticns and standards
preparation or reision. Planned completion dates and project priorities ar,, t,,
be shown. This will pi-ovid' the basis for program and resource cont ro 1 and % iii
be tied-in with the Five-Year Force Structure and Financial Plan. Other desir-
able projects harv had to givr way in favor of this one.

PLoýect No. 52. REVIFW Thr. PROBLEM OF THE QtAI.IFIE) PRODUCTS LIST.

This project resulted from our decision to study some 2,000 specificati,rns.
covering a wide range of curmToddities which require qual ificarion testin!, and t -,

establishment of Qualified Products Lists. We wert, ceicerned as to the throu. Ii -
nrss with which ASPR critrt.ra were beinvg applied. A ,,,,D-wide survev ot thc.e,
spct cifications wai conducted to, reve'al:

The extent ot coverarge required.
Ihe vi idityv tf cur I.nt CUriteria.
Necessatv changes to m,,ro,- ;'ltectivelv olperate the Qual.l itild Prodticts t.itt

Analysis of the" survey rt'sti ts, together with IntdutstrV t,,n, . nt., lead u.- t, th; S,,

C I)(: I uJS lentS
1. Qualif i.ation 'A s t, it jble requirtert'lt Inde: Certain kondition,.

Qualiti'd Products Lists must be kept m,,tr current.
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3. There is a need to enforce requalification requirements and justi-
fication reviews.

4. The sinrificanct of qualification and the importance of production
quality assurancR requirements need to be emphasized to dispel the miscon-
ception that qualification provides any assurance of continued quality.

5. Final]y, the number of Qualified Products Lists should be reduced by
elimiLating qualification requirements for non-critical items.

It appears at this time that about one-third of the specifications survey-
ed are likely candidates for revision, cancellation or deletion of qualification
requirements. Appropriate actions, based on the analysis of the survey, are
now underway. Copies of this report, which was prepared by Mr. Lester Fox of
our office, have been distributed to AOA and other organizations which provided
recomnendations to us.

Project No. 58. ESTABLISHMENT OF THE OSD AUTHORIZED DATA LIST.

Until recently the development of a DoD Authorized Data List has been a
very high priority project and had been assigned to a subcommittee of the
Technical Data and Standardization Policy Committee. The development of such
a list has been an almost universal recommendation of Industry. However, the
manpower implications of this project are extremely large. For this reason,
the scope of the project has been reduced to a feasibility study and the develop-
ment of a general model for a DoD ADL.

Project No. 59. EVALUATE COMPUTER AIDED DESIGN AND DOCUMENTATION.

This project is an outgrowth of last year's annual meeting of the Section
in Santa Monica. At that meeting an excellent seminar on computer-aided design
was held. The moderator, Mr. Thurber Moffett, indicated in his summary that it
would be very desirable for Industry and the Departmeztt of Defense to meet and
identify those DoD policies which might have the effect of preventing the realiz-
ation of the full potential of this technology. As a result of this challenge,
General Stanwix-Hay asked General Mechling if AOA would be willing to bring
together an appropriate group of people from Industry and the academic world to
meet with Department of Defense representatives. As a result, a very fruitful
meeting vas held in Washington last Fall. Based on this meeting, a series of
position papers was developed and published in an outstanding AOA technical
report which has recpntly been delivered to us. A study of this report by our
office and by the other DoD components leads us to these two tentative conclu-
sions.

1. We accept the position discussed in Mr. Pritchard's paper that the DoD
must be forgiving on the style and format of the technical coltMunication result-
ing from computer utilization.

2. Standardization will be necessary, particular In view of the report's
conclusion that eventually DoD must have a computer graphic capability. The
problem is when to standardize and in what areas. Certainly premature standard-
ization is to be avoided.

These two conclusions indicate that an early follow-up x.eeting between
DoD and Industry is necessary.

Gentlemen, my allotted time is about up. I will summarize very briefly.
Since my last report to you, our emphasis in the area of standardization has
progressed from major policy overhaul to policy implementation and programming.
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With respect to technical data our emphasis is shifting from program and policy
development to assuring implementation - particularly with respect to contractor
data acquisition.

As General Stan suggested, "Let your Section take a stand in controversy
and let your feelings be known".

There are some provocative titles on your agenda. Don Spencer has permitted
me a peek at the paper he will present tomorrow. He will take a few pokes at
some sacred cows. I say "Fine". I'm sure that all of my DoD colleagues in this
room share my desire to explore such ideas further to learn how widely they are
held, and to respond accordingly. To quote a friend (and he is a friend partly
because he is a critic),- " ------- few of us will be doing five years hence, all
those things we do, or contemplate doing today. We aria in an evolutionary
phase-----."

DIRECTOR " PROGRAM

1. ESTABLISH A DOD TECHNICAL DATA AND INFORMATION SYSTEM FOR IDENTIFICATION,
COLLECTION, SCREENING, STORAGE, RETRIEVAL, AND DISTRIBUTION.

2. ESTABLISH DOD STANDARDIZATION POLICY. COMPLETED

3. INVENTORY AND INVESTIGATE CURRENT MAJOR EFFORTS OF DEPARTMENTS IN THE
TECHNICAL DATA AREA OF INTEREST.

4. ORGANIZATION FOR IMPLEMENTING DOD POLICY ON STANDARDIZATION THROUGHOUT
THE DEPARTMENT OF DEFENSE. COMPLETED

5. ESTABLISH TRAINING PROGRAM FOR DATA MANAGERS. COMPLETED

6. EXPAND PARTICIPATION IN DOD TECHNICAL DATA AND STANDARDIZATION PROGRAMS
BY OSD FUNCTIONAL MANAGERS.

7. ESTABLISH WORKING GROUP BETWEEN ODDR & E & OASD (I&L) IN OUR FIELD OF
RESPONSIBILITY. COMPLETED

8. INVESTIGATE INTRA-SYSTEM STANDARDIZATION. COMPLETED

9. ASSESS ACQUISITION CRITERIA FOR TECHNICAL DATA. COMPLETED.

10. IMPLEMENT COST REDUCTION PROGRAM THROUGHOUT THE ENTIRF TECHNICAL DATA
AND STANDARDIZATION AREA. COMPLETED

11. ACCELERATED ACTION TO IMPLEMENT DIAC RECOMMENDATIONS. COMPLETED

12. BRING STANDARDIZATION PROJECTS UNDER PROGRAM CONTROL OF TECHNICAL DATA
& STANDARDIZATION POLICY COMMITTEE.
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13, ASSIST IN DEVELOPMENT OF SEPARATE CAREER FIELD STANDARDS FOR DOD

TECHNICAL DATA MANAGERS.

IL. ACCELERATED ACTION TO IMPLEMENT ABERDEEN RECOMMENDATfONS.

15. REVIEW SPECIFICATION CENTER AT PHILADELPHIA. EXPAND INPUT AND i:SE.
COMPLETED

16. REVISE 70327. COMPLETED

17. ELIMINATE OVER-AGE SPECIFICATIONS.

18. MONITOR PILOT TEST OF ENGINEERING DATA RETRIEVAL SYSTEM.

19. TECHNICAL MANUAL REVIEW.

20. REVIEW PROCEDURES FOR TRANSFER OF DEVELOPMENT DATA TO MEET LOGISTIC NEEDS.

2". ASCERTAIN THE VALIDITY OF DATA RETRIEVAL USE BY ENGINEERS. WILL ENGINEERS

USE RETRIEVAL SYSTEMS FOR ENGINEERING DATA?

22. ASCERTAIN USE OF RETRIEVAL BY GOVERNMENT ENGINEERS. IS DESIGN DONE

IN-HOUSE? STUDY OWNERSHIP OF RETRIEVAL SYSTEMS.

23. STUDY TIME CYCLE FOR SPECIFICATION PUBLICATION WITH VIEW OF TIME

REDUCTION. COMPLETED

24. DEVELOP CATALOGING OF ENGINEERING DRAWINGS. INVESTIGATE METHODS OF

DISPLAY. AVAILABILITY FOR USE.

25. SIMPLIFICATION OF SPECIFICATION FORMAT (REVISE SECTION V).

26. INVESTIGATE DECENTRALIZATION OF SPECIFICATIONS TO OTHER LOCALES.

27. CONFIGURATION MANAGEMENT AND ITS AFFECT ON DATA IN PROCUREMENT, M\IN-

TENANCE AND SUPPLY.

28. ASCERTAIN REQUIREMENT FOR VARYING STANDARDS OF QUALITY ASSURAANCE AND
ACCEPTANCE PROCEDURES FOR TECHNICAL DATA (EXCLUDE TECHNICAL MANUALS).

29. INDEX OF STANDARDIZATION PROJECTS. COMPLETED

30. hANAGEMENT METHODS FOR CONTROL OF DATA (NAVY'S DATA REVIEW BOARDS).
COMPLETED

31. STUDY OF DATA ACQUISITION FROM SUBCONTRACTORS.

32. COST OF TECHNICAL DATA EFFORT WITHIN DOD.

33. COST OF STANDARDIZATION EFFORT WITHIN DOD. j

34. STIMULATE INCREASED QUALITY COMPETITION IN THE ACQUISITION OF 1ECHNIN.AI
MANUALS.
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35. WHAT MAKES A BETTER PROCUREMENT DATA PACKAGE?

36. ASSIST IN ESTABLISHING A GLOSSARY OF TERMS. COMPLETED

37. ESTABLISH CURRENT STATISTICS FOR DATA THROUGH OSD.

38. ACCELERATED ACrION TO IMPLEMENT AIA, NSIA, AOA RECOMMENDATIONS.

39. NSIA TECHNICAL SYMPOSIUM. COMPLETED

40 MONITOR THE "ESTABLISHED RELIABILITY" SPECIFICATION PROGRAM.

41. THE ESTABLISHMENT 01 INDUSTRY ASSOCIATION ADVISORY COMMITTEE. COMPLETED

42. DEFERRED ORDERING OF TECHNICAL DATA.

43. SIMPLIFY DRAFTING PRACTICES.

44. DEVELOP FIVE-YEAR PROGRAM FOR SPECIFICATIONS AND STANDARDS.

45. ESTABLISH A POLICY ON PART NUMBERING.

46. STUDY THE PROBLEM OF LIMITED COORDINATED SPECIFICATIONS.

47. DEVELOP DOD POLICY ON PREFERRED PARTS LISTS AND THEIR APPLICATION IN
INTRA-SYSTEM STANDARDIZATION.

48. DEVELOP POLICIES AND IMPROVE PROCEDURES TO FURTHER INTRA-SYSTEM
STANDARDIZATION.

49, ACCELERATED ACTION TO IMPLEMENT CONGRESSIONAL RECOMMENDATIONS.

50. EXPAND APPLICATION OF 26-WEEK CCORfINATION PROCEDURE TO MORE SPECIFI-
CATIONS.

51. IMPROVE ENGINEERING DRAWING MANAGEMENT.

52. REVIEW THE PROBLEM OF THE QUALIFIED PRODUCTS LIST.

53. EVALUATE DEFENSE STANDARDIZATION MANUAL M200 TO DETERMINE NEED FOP NEV
DOCUMFNT.

54. REVISION OF TDSPC CHARTER AND SUBCOMMITTEE TERMS OF REFERENCE. COMPLETED

55. DEVELOP KEY MANAGEMENT INDICES FOR OTDSP (MOOT PROJECT).

56. DEVELOP DOD INDEX OF TEC1iNICG\I, MANUALS.

57. DEVELOP DOD IECIHNICAL MANUAL STYLE GUIDE.

58. ESTABI I SjitENT OF THE OSD A'THORIZED DATA LISI'.

59. EVALUATE COMPUTER AIDFD I)ESIGN AND DOCUMENTATION.
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60. STANDARDIZATION STUDY OF ENGINE GENERATOR SETS.

61. SUPERSONIC TRANSPORT - EXCHANGE OF TECHNICAL INFORMATION. COMPLETED

62. SPECIFICATION STANDARDIZATION PROGRAM PLAN.

I
I

I

I
I

I

I

I

I

I
I
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A-7
THE MANY FACES OF MIL-D-1000

Chester A. Nazian
Standardization Special Projects Officer
Frankford Arsenal

The title to this presentation of mine is, to my mind, incongruous. One
might conclude that suggesting the specification has many faces it is "two-
faced". This is by no means so. But let me take but a moment or two to explain
the development of the "nany faces" theme. When I was first queried about mak-
ing this presentation, it was recommended that I speak on source contrul and
specification control drawings. Being a born coward I refused. I suggested
instead, what i considered an appropriate title. I called it "The Many Facets
of MIL-D-1000". My colleagues on the AOA Steering Committee somehow managed a
circumlocution of the title and out came "The many faces of MIL-D-1000".
C'est-a-dire!

Why then the many faces? Or, the many facets? The specification is de-
signed to do many jobs for many people. It's a situation akin to a tool box.
One reaches into a tool box for the tool one needs to do the job. And if I
remember iry apprentice training, one always uses the right tool for the right
job.

How did it get this way and why did it replace MIL-D-70327? The MIL-D-1000
has its genesis in the congressional report of the subcommittee of the Committee
on Appropriations, House of Representatives (the Mahon Committee Report); the
Department of Defense Conference on Technical Data Management (the Aberdeen
Conference); and, the DoD Instructions 5010.11 and 5010.12.

I can bore you to tears quoting book and verse as to the specifics of the
MIL-D-1000 birth. Suffice it to say the reasons are few and simple. The
congressional report I mentioned placed emphasis on acquiring technical data
adequate for competitive procurement, acquiring it in a prompt fashion and
acquiring only that data which is necessary, and insuring the adequacy of the
data delivered by contractors to the DoD.

The Honorabl-" Thomas D. Morris, the then Assistant 6ecretary of Defense for
InsLallations and Logistics at the Aberdeen Conference of 5, 6 and 7 May 1964,
in his keynote address to the confrerees, emphasized the fact that we in the
Departments had to apply to the management of this so-called software (engineer-
ing documentation in this case) the same basic principles that have been effec-
Live in aonaging the acquisition of hardware. This has been paraphrased to "we
manage our data in Lhe same manncr we inanage our hardware".

ro implement the above, the DoD issued two instructions. DoD Instruction
50M0.11, "Improved Management of Technical Data and Logistics"; and DoD Instruc-
tiOn 501(,.12, "Determination of Roquirtments and Procurement o! Technical Data
and Information". rhese two direc:tiv-s in concert with the findings of the
Mahon Committee and the decisions of Lhe Aberdeen Conference as prompted by
Secretary Morris' declarations gave direction to the Working Group charged wich
revising M¶I L-D-73127 and the result: MIL-D-1000.
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How did the two instructions affect the development of the specification?
They set rigid guidelines for the acquisition of engineering documentation.
These guidelines? In brief, they are in the DoD Instruction 5010.11, "Data
shall be procured only when the need is justified, and data documentation re-
quirements shall be itemized on appropriate forms to make known the specific
intended use, the quantities required, and the precise identification of the
required data". In addition, DoD Instruction 5010.12 states as its objective:
To acquire most economically the minimum amount of data needed to procure and
support the military systems, materiels and services; to specify data require-
ments in solicitations for bids or proposals in sufficient detail to provide a
basis for a full, clear, and firm understanding between the Government and the
contractor with respect to the total data requirements at the time the contract
is placed; to maintain quality assurance procedures in the acquisition of tech-
nical data to assure the adequacy of the data for its intended purpose; to pre-
vent the acquisition of duplicate or overlapping data pertaining to materiel,
systems or services when data which would serve the same end use has been or is
being acquired by the Government from the same or other contractor.

The Instruction specifically decrees that "data requirements shall be
determined on the basis of intended use of the data, with careful consideration
of the immediately planned and probable future use of systems, materiel, or
service to which the data relates" and provides guidelines for the establishment
of Intended Uses. It further admonishes the Departments that, "Only such data
shall be acquired from contractors as is necessary to satisfy intended use". It
specifically requires that: "All data requirements shall be selected from
Department or Agency Authorized Data List and shall be justified as to essential-
ity and these requirements shall be documented on a DD Form 1423, Contractors
Data Requirements List". The guidance for Form 1423 completion within the
Instruction requires that "The adequacy of technical data and information sub-
mitted in fulfillment of contractual data requirements shall be determined prior
to acceptance and payment therefor by the Government. Determination that data
is complete, accurate, and in compliance with applicable specifications and
standards shall be confirmed by an acceptable contractor quality control system
and competent Government surveillance and review".

What does all this say? In every day English devoid of gobbledygook, the
Departments and Agencies of the DoD are directed to predetermine their data
requirements and select from an authorized data list the kinds if data that will
best satisfy their needs, list these requirements on a Form 1423, in sufficient
detail to provide a basis for a full, clear and firm understanding between the
Government and contractor, and insure that submitted data meet the stipulated
requirements prior to acceptance.

How best to implement the directives as to provide for uniformity throuuh-
out the DoD. Use a specification! Thus, the MIL-D-1000. But why a Specitication.
The directives, the Mahon Committee Report and the Aberdeen Confert -ce concern
themselves with the acquisition of data, and a specification is an acquisitikn
instrument. Then again, the directives have within them requirements that lend
themselves nicely to specification coverage auvd thus provide for DoD uniturrnitv.

A specification answers the requirement for "sufficient detail to provide
for a full, clear, and firm understanding". By defining category content in
terms of design disclosure, it provides a selection of categories and form~s to
enable proper selection based on a predetermination of need; it provides the
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quality assurance provisions for use in "determining that data is complete and
accurate prior to acceptance"; and, as the specification allows for the use of
existing drawings when they meet the design disclosure requirements ordered it
"prevents the acquisition of duplicate or overlapping data when such data has
been or is being acquired", and the category and form combinations lend them-
selves to Departmental listing on an Authorized Data List.

It should by now be evident the categories and forms are the tools in the
0't.a Managers tool box to enable him to satisfy the requirements "That only such
data shall be acquired . . .. as is necessary to satisfy intended use".

r,-,

There are enough goodies within the MIL-D-1000 to satisfy all the Depart-
mincnts and Agencies of the Department oý Defense. One thing must be made unmis-
takaily clear at this point. The tool box and the tools are the nroperty of the
Government Data Manager. He is responsible for determining the intended use of
the data that will be acquired. He is the only one in possession of the facts
to make this determination and he is bound to document his judgment on a Form
1423 and make his selection from an Authorized Data List which, for engineLrini
drawings, selects the category and form required from thv MIL-D-1000 spvcifi-
cation.

And why this intermix? To satisfy intended use. Why so many intended uses:
This is a big operation,this Department of Defense that pays my salary.

The product mix in the Department of Defense in hardware alone runs thy
gamut of everything from shoelaces to missiles with the requirements that
Departments acquire and, in most instances, maintain this mass of hardware. A.nd,
like a well stocked Department Store, its shelves also carry software. Engineer-
ing drawings that document design decisions, interface restraints, design re-
straints, etc.

The Armed Services Procurement Regulations (ASPR) very well defines the
reason for the peculiar interest the Government has in data and the reason for
these directions to tho Departments in the preparation and acquisition of these
data. The ASPR reason is well worth repeating as it, in conjunction with thl.
DoD Instructions, forms a very effective framework from which a Data ,kinager
operates. The reason for this may well be formed into a Data Manager's creed
and it reads: "The Government has extensive needs for many kinds of technical
data. Its needs may well exceed those of private commercial customers. For
defense purposes, millions of separate equipment and supply items, ranging from
standard to unique types, must be operated and maintained, often at points reo.)te
from the source of supply. Functions requiring varied kinds of technical data
include trainingn ' personnel, overhaul and repair, cataloging and standard-
ization, inspece:ion and quality control, packaging and logistics operations.
Data resulting fro., research and development contracts must be obtained, organ-
ized and disseminated to many different users. Finally, the Government imist
make technical data available in the form of contract specifications inl order
to obtain competition among its suppli.ets, and thus further economy in toveVrn-
ment procurement". These then are the words of todays Gospel according tO St.
ASPR.

The MIL-D-000 document meets all the requirenments of the ASPR qualification,
the provisos of DoD Instructions 5010.11 and 5010.12; it satisfies the, almt,,nti,,nqs
o*f the Ma-hon Committee; and meets Secretary Morris' recommendations of iminatig.
the software in the same manner that hardware is managed. We treat it like ai
commodity!
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Now let me change the theme.

Now that I have satisfied the "why" of the-specification, let me take you
-hrough its application in an everyday business climate. First, the inter-
:elationship of the MIL-D-I000, its kipporting document MIL-STD-l00, the direc-

Jives that are the foundation of the specification, the uses to which the
specification resultants are placed and a new management technique that uses the
specification in its requirement for engineering drawings. I show you this for
it is essentially the situation that faces a data manager. So, understanding
Ais job, you might better understand the reason for the data requirements that
iventually appear in contracts.

As the graph illustrates, and as I have earlier indicated, MIL-D-l000 has
its roots in DoD Instructions 5010.11 and 5010.12. These same Instructions
direct the Government Data Manager into certain set courses of action. The
MIL-D-l000 has a supporting document, MIL-STD-0O, Engineering Drawings and
Associated Lists. This plays an important part in one particular area of the
specification and I'll discuss it in its proper place.

The specification provides for 3 forms and 10 categories, of engineering
drawings. The possible combination of these are the tools in the Data Manager's
tool box. With these, he can service, as the need requires, the life cycle of
the item he is responsible for supporting. However, he has a few other tools in
his kit. If it suits the intended use, he can acquire existing drawings that
meet the design disclosure content for the specified category and are not in the
form as originally required. He weighs the costs and the ability of the drawings
to serve the intended use and makes a decision. If he accepts an existing
drawing package for support of his requirement, he advises the contracting
officer of the resultant change and indicates a decrease in contract costs
should be considered.

The categories also give him reign in selecting the type of drawing package
.ie needs to serve a specific use. In many instances the Data Manager may only
have a requirement to buy data for support of a design evaluation or an interface
control situation or he might be confronted with a new management technique called
configuration management and be required to develop data for identification as
a management baseline. His selection is a flexible one. He uses the tools that
best fit his problem. He can select a category that will provide him with data
useful only for design evaluation and control of interface incident to design;
or data specifically intended for test, installation or maintenance; and if he
i½tends subsequently to reprocure the hardware the data describes he limits him-
self to Categories E and F, the onlyrr,.ategories available to him for product
procurement support. His flexibility is equally evident in the selection of
the form in which the drawing shall be acquired. If his requirement is such
that he only wants data for design evaluation and does not intend to use it
for any other purpose he may order a form 3 drawing and be content with it. The
contractor in preparing this kind of drawing may use his in-house drafting sys-
tems, identification, etc. and be concerned with the drawing content and legibil-
ity of the data.

Or on the other hand his situation might be such that the hardware for which
he is acquiring the data is such that its intended use indicates a long logistics
life for the item with an equally long reprocurement program. He now has no
alternative. He must sel.act the category and iorm combination that will best
insure him data that will be capable for unrestricted competitive procurements.
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Armed with his back-up information he makes his decision, category E and F
drawings.

It's very possible that competing contractors in their response to an in-
vitation for bid might offer a category and form combination other than requested
on the form 1423. The Data Manager takes these factors into consideration and
uses them in the assignment of evaluation points for the evaluation factors used
in determining the successful bidder. He may elect to pay a premium for these
kinds of data as he is aware that the total life of the data and its use in the
procurement system will more than offset the increased data cost in reduced
total cost for hardware because of having adequate data on hand for competition.

Then again, the Data Manager might be involved in a system design situation
wherein configuration management principles are applied. His requirements are
such that he has to provide engineering data for the establishment of a defini-
tion baseline, a development baseline or a production baseline in accordance
with specifically designated configuration management procedures. The flexibility
afforded by the form and category combination of MIL-D-IO00 stand him in good
stead. He may not need engineering drawings in his data package for the estab-
lishment of the definition baseline but his product is such that he requires
engineering drawings for the establishment of a development baseline or for con-
trol of design interfaces if the weapons system is such that design responsibility
is divided among design agencies.

However, as the designer approaches the production baseline, the Data
Manager may require different combinations of forms and categories to do a com-
plete data job. He does this by selecting category and form combinations best
suited for his projected intended use or uses of the hardware. Enough visibil-
ity is provided within all Departmental configuration management systems that,
in conjunction with phase performance contracting, the Data Manager in concert
with a Project Manager can pro'. ide direction to the contractor through the con-
tracting officer as to the combination of form and category of engineering draw-
ýng reui4red for covera e o2 I specific equipment or condition.

Tinis thon is a thumbnail coursu in tho diverse paths that a Data Manager
may trod in his efforts to meet the directions that guide him and his work. It's
similar to the instructions provided to DoD Data Managers at the Air Force Data
Manager's School but devoid of most of the details of proper category and forms
selection. Obviously, in the few minutes allotted to me, I can but scratch the
surface as to the various ways individual design conditions and situations might
be translated into engineering drawings using the many faceted MIL-D-1000 and
its companion document MIL-STD-lOO.

Permit me to recap. What is the MIL-D-1000? It's the tool box for use by
Departmental Data Managers and capable of translation into Departmental Author-
ized Data Lists. It has within its framework something to meet most engineering
documentation conditions that might confront a Data Manager. If mistakes; are
made, and the improper data is acquired, the fault cannot and should not be
placed on the specification. It is only the tool box. What has happened in
most instances is that the mechanic - in this instance a Government Data Manager -

has selected the wrong tool from the tool box, or worse, a contractor has handed
him a non-standard tool not suited to his particular job, and the D.M. is stuck
with a ha•nu,: that won't drive the nail or a wrench that won't fit the bolt.

To continue, it's the responsibility of a Government agent - presumably a
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Data Manager - to make known the Government's requirements in language such that
bothn the contracting officer and the contractor are equally knowledgeabie and
fully conversant with the requirements.

In closing, the Government Data Banks in the future will only be as g'Ood as
the judgments of Government agents define the kinds of engineering data r.quircd,
and. Government Quality Assurance personnel, or their designated representatives,
accepting only such data that mp(ts the definition of the data ordered.

Presumably, mismanagemevt of the specification cc.ild develop into riiking
it a "many faces", or two-faced document causing a dis-service, to both the
Covernment and the contractor. What might appear on the surface to be a cost
saving situation could prove eventually to be penny wisie and pound foolish an,
ultimately require the addition of more funds into a redraw or redesign prt,ral.!,
or a fate worse than infidelity - inadequate data:

I

I

I



A-8

AIR CE FILM
ENGINEERING DATA MANAGEMENT

Jack L. Flippo
Chief, Contractor Data Management Office
HQ. Air Force Logistics Command

The Air Force presented Wheir recently released film on the program for
Deferred Ordering of Engineering Data, The program, as outlined in the Air
Force film, is designed to present a new approach to how engineering data might
be ordered on an as-required basis by the Air Force frol iLb contractors. The
objective of the film is to h*ghlight for industry and government activities,
how, by usinp the contractor _ngineering data files, duplication of efforts by
the contractcr and Air For-e are eliminated; as well as the costs associated
with the receiving, inspecting, storing, and reproducing of multi-sets of data.
The program is designed to provide flexibility so that an activity can order
drawings, either for a one-time use or a continuing use with the contractor
providing new and revised drawings as they occur. Essentially, the film tells
the story of how the contractor provides the services, which the Air Force
formerly accomplished for itself, after acquiring a "complete" set of data.
It covers the priority for delivery, services that are available, inspection,
and the approval system for the data.

Mr. Flippo, in his introductory remarks, advised that the film was only
cleared for this one official public showing by the DoD, that it is now in the
process of being approved for release at HQ USAF and the Department of Defense.
He advised that upon official release, AOA, Mr. Weissbrod, will be advised of
how copies may be obtained in accordance with AFM 95-4.
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A-9 AIR FORCE IMPLEMENTATION OF
MIL-D- 1000

Mr. Paul R. Durr
Chief, Data Documentation
Directorate of Supply
HQ. Air Force Logistics Command

It is a pleasure to participate at this meeting, being held to stress
data management. Stressing the importance of data management, as a part
of sound system management, is of particular interest to me. This has been,
and is, one of my major responsibilities within the Air Force - particularly
where engineering data are concerned.

My subject is Engineering Data Management, but more specifically, the
Air Force implementation of Military Specification MIL-D-I000. The acquisition
of engineering data being a part of the overall Air Force DaLa Management
Program, is encompassed in Air Force Regulation 310-1, and the Joint Systems
Command and Logistics Command Manual 310-1.

The Air Force implementation of Specification MIL-D-I000 is incorporated
in Revision "E" to the joint AFSC/AFLC Manual 310-1, Volume II, covering
management of contractor data and reports. Specification MIL-D-I000 was
prepared and released to more accurately select only those data which are
essential to government needs, and to relax where possible, requirements for
their preparation. Since the Air Force had adopted this concept under the
contractor data management program, there is no significant change in concept
between the data acquisition documents which implemented MIL-D-70327, and
those which now implement Specification MIL-D-I000.

In presenting the Air Force implementation of Specification MIL-D-1000,
I will address comments to some of the more significant changes which have
been made during implementation of Specification MIL-D-I000, and relating
these changes to past practices.

The data acquisition policy of the Air Force is to acquire only minimum
essential oata needed, provide direct submission to the user for one-time
needs, store and maintain only those data for which there is a recurring
requirement, and maintain continuous control and evaluation of contract re-
quirement. This has been and will continue to be accomplished, by selecting
the data requirements from an authorized data list, entering the minimum
essential requirements on the DD Form 1423, and making continuous reviews and
updating the DD Form 1423 to reflect current needs.

The current revision of the Category "E" Section to AFS2/AFLCM 3]'-1
has two new sections to more accurately determine the essential need- in
implementing Specification MIL-D-1000, and most important to industry, a
standard method for citing the requirement.

The two new Sections are a Matrix, and a Special Instruction and
Guidance Section. The Matrix 4s an alphabetical listing of missions which
require use of engineering data., cross-referenced to the Form 9 data item
which covers the engineering data requirement and invokes MIL-D-1000.
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The Matrix also covers drawing preparation requirements, and provides
for selection of the Form 1, 2, or 3 type drawings. The Special Instruction
and Guidance Section identifies peculiarities of a data item, such as; it has
multiple requirements and you will indicate in the Remarks Block of the DD
Form 1423, which requirement applies, or, the item of ,upply to which the require-
ment applies must be entered in the Remarks Block to ,-ffect the data requirement.

An example of how this works can be explained by referencing Data Items
E-105 and E-107.

a. Data Item E-105 covers five separate mission requirements which use a
Category "A" package of date as defined in MIL-D-1000. These missions are
identified in the Matrix and the Instruction and Guidance Section requires the
person ompleting a DD Form 1423, to identify which paragraph of Data Item
E-105 is applicable to the contract.

b. 'n the case of data item E-107, a data requirement is effected only
when the DD Form 1423 identifies the hardware to which the requirement applies.
The person completing the DD Form 1423 must enter in the Remarks Block of the
DD Form 1423, the hardware to which the requirement will apply.

The person or persons determining the engineering data requirements for
entering on the DD Form 1423, follows six (6) basic steps through use of the
Matrix and the Special Instruction and Guidance Section.

a. In Step 1, the preparation requirements are determined. That is,
whether Government document numbers will be assigned to the data, or whether
contractor document numbers will be assigned to the data, and whether Form 1,
2, or 3 type data will be ordered. Making this decisiGn, as Step 2, the
appropriate data item or items covering the preparation of the data to be
acquired are entered on the DD Form 1423.

b. In Step 3, the data items prescribing engineering data tc be furnished
to support mission performance will be determined. When the data items have
been identified, the fourth step is to refer to the Special Instruction and
Guidance Section, to determine what notations, if any, must be made on the
DD Form 1423 to assure acquisition of minimum essential data.

c. In Step 5 the hardware to which the requirement applies is determined
from information stated in Special Instructions.

d. The last step is to enter the Data Item on the DD Form 1423, citing
the applicable reproduction and delivery requirements, and entering any other
special notations as directed by the Special Instruction Section.

The requirement for preparation of eaigineering data under Specification
MIL-D-IO00, provides for their acceptance to a variety of drafting -ystems
and standards. Contract requirements for preparation of engineeril 'jata may
well differ throughout the military, as a result of this flexibility. The
Air Force, as I am sure most ;f you know from experience, has more or less
applied this concept over the past few years.

Determining what drafting standards would or would not be accepted by the
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Air Force was generally based on the type of contract, the kind of hardware
being acquired, the degree of management to be applied to the hardware, and
the hardware control necessary. To explain: The Air Force required in
s-Žcific cases, full compliance with military specifications and standards
now identified as Form 1 drawings in Specification MIL-D-l000. The Air
Force will continue to require full compliance to Form I requirements under
Specification MIL-D-IO00, in those same instances where full compliance of
Specification MIL-D-70327 was previously required. Examples are: When Air
Force drawings are prepared with Government assigned document numbers, and
when the Air Force is paying for development of the item and/or data.

The Air Force provided for acceptance of contractors existing engineering
data and drafting practices with identified hardware control requirements,
very similar to what Specification MIL-D-lO00 now identifies as Form 2 drawings.
The Air Force in implementing MIL-D-l000, has maintained this same policy, but
addresses the Form 2 format to existing data for those data to be acquired in
support of maintenance and reprocurement missions.

The Air Force has, where conditions existed that did not require
engineering dat3 to be prepared to requirements of Specification MIL-' 70327,
and did not require specific hardware control, accepted "Best Commercial
Practices" as a contract requirement for drawing preparation. This is now
identified and defined as Form 3 type data in Specification MIL-D-l000. The
Air Force will address requirements in the future to Form 3, where "Best
Commercial Practices" were factually acceptable in the past.

The drawing preparation requirements for implementation of MIL-D-000
is covered by three separate data items. One data item will cover the
preparation of daua when Government document numbers are assigned. These
requirements will be addressed to Form 1 data only. The second data item
covers requirements for preparation of engineering data when contractor
document numbers are assigned. These requirements are addressed to Form 1 but
conditions are established for acceptance of Form 2. The third data item
provides for preparation of engineering data to the Form 2 or 3 format at the
contractors option, and will be used when the data item requiring delivery of
data authorizes o0 provides for the Form 3 format.

In those cases, where Form I drawing practices are required, there have
been some additional requirements added. These additions represent certain
requirements the Air Force determined to be essential which were not included
in Specification MIL-D-lO00 or MIL-STD-IO0, but were included in the cancelled
documents.

The Air Force, through negotiations with prime contractors, identified
what the drafting requirements and practices of a contract would be. If a
requirement was relaxed or otherwise changed, words, appeared in the contract
to state what the requirement was. This practice will continue whenever
Form 2 data are acquired in support of hardware which is procured and managed
by the Air Force. A contract is only as good as the stated requirement with a
suitable method of enforcement, and a way to measure the product for acceptance.
In the opinion of the Air Force, simply stating Form 2 or Form 3 does not in
itself state a firm requirement to the contractor. There would not be a firm
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contract requirement to measure against or to enforce, if data received could

not be used for the purpose intended, because of preparation. The Air Force
can not assume this risk as part of sound system management where hardware
control is necessary.

In implementing Specification MIL-D-1000 for drawing preparation,
requirements for preparation of Form I data are fully defined in the
data item. The acceptance of Form 1 data versus acceptance of Form ,
when hardware control is necessary - what practices will be acceptable anll-f-,

what situation6 the Form 2 requirements for limited controls can be applied
are fully defined.

The criteria for Form 3 data is differe.t, only to the extent that it is
intended that the recipient, or the requiring activity, is aware of the
engineering data to be acquired and has predetermined prior to application
of the Form 3 requirement, that what the contractor has, can in fact, be
accepted and used.

The Air Force will make realistic decisions in applying requirements for
preparatioa of engineering data, and will further direct these decisions to
cover both the prime contractor and vendors.

Vendors have in the past complained with respect to data preparation
requirements, and being forced to continually change their practices because
of contract requirements negotiated for a prime contractor. An example in
this area is where the authorized data item for drawing preparation was re-
written for a particular contract to accept a prime contractor's system.
Vendors who were preparing data in accordance with the authorized data item,
as a result of othe. contracts, had to change their requirements to those of
the new contract. To preclude this happening in the future, personnel aru
being instructed to enter both data items on the DD Form 1423. A data rt-quire-
ment, negotiated on behalf of the prime contractor would be addressed to the
prime contractor, with the standard authorized data item being addressed to
vendors.

The basic coverage for acqu sition of engineering data is the same for
Specification MIL-D-IO00, as was implemented for Specification MIL-D-70327,
The data items have been renumbered, however, there is a data item for each of
the major missions as in the past and new items have been added to provide for
a broader range in selection of essential data. The basic difference in a
data item is that in lieu of the data item identifying the engineering data
to be furnished for support of a given mission, the data item now states that a
Category A, B, or C package shall be f-irnished in accordance with MIL-D-1000,
whichever the data item covers.

The .'_r Force expects, under Specification MIL-D-IO00, for a desin
activity to prepare a complete design disclosure se- of drawings for his
manufacturud item. This set of drawings to be prepared iin accordance with
drawing preparation requirements stipulated in the contract. It is further
expected that the set of drawings would include engineering data Unly; that
is, drawings, specifications, standards, and listL>

When a data item appears on the DD Form 1423 such as E-105, E-106, or
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E-l07, the contiactor and vendors are expected to select from the prepared
set of engineering data, those which are necessary to satisfy the intended
use. It is not expected that existing data be redrawn to limit information
furnished, or that other data such as technical orders, engineering reports,
etc., which may also be needed to perform the stated mission, be furnished as
a part of the package. Should any data or documents other than engineering
data be required to support'the mission, another data item for the type of
report or document needed, will also be entered on the DD Form 1423. The point
is, that only engineering data will be required and will be furnished under a
category "E" (Engineering Data) Data Item.

It may be necessary, because of contract terms or conditions, that a
separate piece of data will have to be prepared from time to time'which
was not a part of the original set of drawings. For example, for repro-
curement data, in lieu of selecting from or providing the complete set, a
specification may be prepared, or specification control drawing may be
required and prepared, which otherwise may not have been prepared by the
contractor as a part of the original set of data.

The areas of most concern to the Government 1nd to Industry, with respect
to engineering data are the reprocurement and the maintenance mission require-
ments.

It must be recognized and emphasized that engineering data are mandatory
requirements for maintenance and fabrication. The present tolerances in
high performancc weapon systems must be delineated on engineering data by the
contractor, and these must be subsequently transmitted to the Air Force for
use in various mission categories, particularly for maintenance responsibilities
and reprocurement. Drawings, Specifications and Standards must have a common
frame of reference that can be transmitted to any Air Force activity, with
the assureance that they can be interpreted and utilized for their intended
purpose. Parts, assemblies, and subsystems of high performance weapon systems,
can not tolerate substandard data, particularly when configuration management,
interface, and other hardware controls are invested in the drawing preparation
standards.

Contractor drawings are utilized by all echelons of military ar! civilian
personnel within the Air Force system. In today's environment, iime is a
primary factor. Time lost in trying to interpret a design activitieg
peculiar drawing system, or to decipher symbology referenced on drawings other
Lhan the standards, can not be tolerated. It is for these reasons chat Air
Force contracts will be specitfic in citing drawing preparation requirements,
particularly when the requirement is addressed to weapon systems and hardware
to be procured and maintained within the Air Force.

The data item covering Air Force requirements to support maintenance
missions, covers three separate requirement conditions. The data item requires
for airframes, missile frames, training equipment, engines, and aerospace
ground equipment that complete data will he furnished. The data item defines
the complete data to mean the set of data which was prepared and/or defined
in the data item covering the drawing ?reparation requirements. The data item
requires delivery of this cowplcte set or requires that it be retained current
at the contractor's plant under a deferred ordering concept. The deferred

A9-5



ordering concept referred to is where the contractor retains the data within
his files and copies of individual drawings are requisitioned from the contractor
on a need-to-have basis until final delivery for retention by the Air Force.

A provision is also covered to acquire the complete data for any other
hardware item when the item is identified on the DD Form 1423 as requiring
complete data. The major reason for this provision, is to acquire new and
revised data to update complete data previously acquired for an item. When
complete data had previously been acquired and is being used, it is more
practical to continue to update this package of data than to require a contractor
to identify only those data which are required to support a specific mission
requirement, and update only a portion of the set.

The third provision is to acquire only those data .,ceded to support
the technical orders acquired for the maintenance concep,. This data package
is identified as the Category H & I package of data defined in MIL-D-1000.
In this particular instance, we expect a design activity to review the
maintenance concept and the technical orders he has prepared to support this
concept for his hardware. He would then furnish only those data from his
complete set, which are necessary to supplement the technical orders. The
package would also contain the detailed drawings for each spare and repair
part source coded for local manufacture by the Government.

The engineering data required in support of reprocurement missions are
basically the same under MIL-D-IO00 as previously stated in the superseded
data item. There are two data items under the implementation of
Specification MIL-D-1000 covering reprocurement data, in lieu of the three
data items previously used. Each data item provides for both the Category
E and F Packages of data defined in Specification MIL-D-IO00. One data
item is for end items and the second is for spares and repair parts of the
end items.

The data item for spares and repair parts is predicated upon the method
for reprocurement of the spare or repair part. Therefore, the data item
requires the Air Force to identify the spares and repair parts for which
reprocurement data are required. There are two ways this is accomplished.
The procurement method coding procedures of MIL-STD-789, which are invoked
by Data Item P-14, and the transaction code 1309 Federal User data cards.

a. The new spares and repair parts being introduced into the system
will be indentified through source coding, and the category of data require- I
ments through the MIL-STD-789 process.

b. The remainder of spares and repair parts will be identified upon
receipt of 1309 Federal User data cards. These cards are received by the
contractor from the Defense Logistics Service Center. This card will
identify the previously established procurement method code and thus identify
the type of data package, Category E or F, to furnish or to update.

The spares and repair parts coded 6 for open competition under Data
Item P-14, will require delivery of design disclosure data for the competitive I
procurement. This is defined in Specification MIL-D-1000 as Category E. Those
which are coded 7 for selected source procurement, will require the category
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F data as defined in Specification MIL-D-IO00. Those which are coded 8 for
Sole Source Procurement, do not require under the new data item, delivery of
reprocarement data. Source control drawings are however required within
procurement data packages for end items. These data, upon receipt by AFLC,
are prepositioned to the procuring AMA for subsequent use in reprocurement of
the spares and repair parts. Insofar as reprocurement data requirements are
concerned for assembly type end items, except as noted on the DD Fcrm 1423,
reprocurement data will be acquired for each item the government intends to
procure for stock. The requirement is addressed to a Category "E" package
of data, except in those cases where contract terms and conditions preclude
acquisition of design disclosure data for reprocurement purposes. When these
conditions exist, Category "F" or form, fit, and function type data are
acquired.

The engineering data support requirements which were formerly covered
by separate data items have taken a new look, with implementation of
Specification MIL-D-1000. The preparation requirements as we have covered
are encompassed in three separate data items in lieu of two.

The data item for reproductions has been eliminated, as well as the data
item for tabulating cards. Reproduction requirements are now a part of each
data item, and with exception of microfilm requirements, the requirement is
so written to accept the type reporductions uspd by the design activity
furnishing the data.

A new data item has been added for preparation of a list to identify and
control data shipments. This data item applies to those data items pertaining
to maintenance and reprocurement - the list will 'e used to identify data
ordered, contracted for, deliveries and recording of data receipts.

Throughout the Air Force, engineering data are considered as everybody's
tool. Drawings are a primary factor from the start of any design, to the
termination of its production and use. Upon receipt into the Air Force
system, items are provisioned to, maintained with, supplied from, and
reporduced from engineering drawings. Engineering drawings are the pictorial
delineations that convey engineering intelligence. They must bridge the gap
between the designer and the manufacturer of the product, and must speak a
universal language so that they may be submitted to a user with full confidence
that any resulting product is as the designer envisioned it,

The engineering data specialists, must continually maintain surveillance
over data requirements to assure that obligations to Air Force data users are
maintained. In 1959, industry and military working together, achieved one
of the most important standards of our time - MIL-D-70327. The Air Force
does not desire to lose the benefits or competence of this standard. Where
cngineering data wcre concerned, MIL-D-7)327 was a vital tool to sound
systems management. Substandard data will fall short of the mark, and is of
little or no value to data users.

Twenty years ago we had drafting systems and requirements based on the
type of hardware. In 1956 the Air Force published its first consolidated
standard, MIL-D-5028. In 1959 a single standard became effective for all of
DOD, - MIL-D-70227. Today, the standard is M1L-D-1000. A single standaro
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I
is now up to industry. MIL-D-1000, if you let it, can revert to what we had
20 years ago, or you can maintain the quality of standards under MIL-D-l000,
which were achieved under MIL-D-70327. Mr. Industry - what will you have? I

I want to thank the Management of this meeting for the opportunity to
be here today and make this presentation, and to thank all of you for being
such a good audience. - - Thank you.
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B. WEDNESDAY AFTERNOON SESSION - APRIL 27, 1966

INTRODUCTION

This section contains the following papers, reports and panel
sessions presented on Wednesday afternoon; Presiding Chairman,
Grant D. Christensen; Recording Secretary, Joseph V. Symanoskie.

* Pricing of Engineering Data,
by Tram C. Pritchard

Configuration Management Piograms
of the DoD, Army, Navy, Air Force
and NASA - A Panel Discussion

Moderator: A. Wayne Snodgras3

* DoD Concepts of Configuration Management,
by James W. Roach

* Configuration Management Program of the AMC,
by Fenner M. Grimes

* Status of Navy Configuration Management Program,
by Captain Frank G. Law

0 Configuration Management - Air Force,
by Lt. Colonel William H. Mason

0 Configuration Management,
by Hal Holland

* Configuration Management Subsection Activities,
by A. Wayne Snodgrass

0 A Hard Look at Software,
by Don W. Dunn

• Question and Answer Session,

Moderator: Various

Panelists: Don W. Dunn
Jack L. Flippo
Fenner M. Grimes
Captain Frank G. Law
Lt. Colonel William H. Mason
Chester A. Nazian
James W. Roach
A. Wayne Snodgrass

B-i



G,D. CHRISTENSEN J.V SYMANOSKIE
PRESIDING CHAIRMAN RECORDING SECRETARY

) TO) \YTONA
)pI704 1, LA Z A"

1)LA
T.C. PRITCHARD J.W. ROACH F.M. GRIMES

AkLto PLAI A

CAPT. F.% LAW LT. COL W H MASON H HOLLAND
USN USAF

A W SNODGRASS DW DUNN



PRICING OF ENGINEERING DATA
Bl

By: Tram C. Pritchard

I appreciate the opportunity of appearing before you today. However, I can't
say that I feel fortunate in my assigned choice of subject. While ! re-adjust my
armor plate, let me hasten to assure you that I come to bury the project not to
raioe it.

This is my second bout with the topic - "The Pricing Of Engineering Data." The
first was the assignment to prepare the original text of what is now Attachment 5 to
DOD 1-50101.2, originated on the basis of developing actual cost daua on engineeri.ng
documentation. As I am sure you are all aware, this has since been re-orierted and,
justifiably so, from actual cost to estimated cost of data.

The first assignment on this subject was as chairman of an ad hoc group of the
Draring Practice Industry Advisory Comnitteo, charged with the requirement to :.re-
pare an instruction on the accumulation of actual costs of engineering data. The
maJority of the members of the ad hoc group reacted quite violently in opposition to
the task in making strong recornmendations that such an instruction was not desirable
and would serve no useful purpose either for the Dept. of Defense or for Industry.
After two attempts to influence the discontinuance of the task - one on 13 March 1964
and again on 17 lay 1964 - we were advised that we were expected to perform the task
as charged.

Following this, utilizing some of the minorit-, comments, what I referred to
above as the original version of Attachment 5 was prepared and presented to the Tech-
nical i:forma-tion & Logistics Data Committee on 15 June 1964. The presentation was
accepted on the basis that some minor changes would be made prior to co-ordination
•wi•in the Dept. of Defense an(, with Industry.

i have watched with interest the subsequent co-ordination of the instruction,
and Lt was no surprise that it was finally converted from actual cost accumulation
to estimated cont.

It was with no little Vpjrehension last l1ay that I accepted the chairmanshi," of
a sub-section on this subject and agreed to make it the topic of my presentation at
this meeting. Subsequent reaction has served to strengthen my conviction that any
attempt to re-orient what is •aow accepted would be a seriov, mistake. It is clearly
evident that Industry feels that the obstacles in the way of segregating, accumula-
ting, and controlling the actual cost of engineering documentation and related
technical data are so varied and complex, due to variations in organizations and
accounting systems, any results gained would be extremely expensive and of somewhat
doubtful validity for use in contract management. This is brought about by the fact
that every company must be ingeaious and. creative in responding to the characteris-
tics of the business environment in which they operate. The nature of their business,
their facilities, and the philosophy of individual managers, as well as many other
factors pertinent to their conduct of a competitive business.

Let's take a look at the reason for data pricing. Since technical data is a
major element in the management of the development, acquisition, and support of
weapon systems and equipment, there must be assurance that essential dLaa are ob-
tained to serve their intended purposes.
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To accomplish this effectively requires a careful and detailed analysis of the
system or equipment concerning its construction, the misslon it fulfills, the environ-
mental and the operational conditions under which it wil.l WHnction. This analysis
can determine the data "ieds that wil range from "essen~ial" to "handy to have".
The application of econ.- Vcal factors tolhu selection requires a cost effectiveness
study for each data item or package. Pricing information provides the key tool for
this cost effectiveness evaluation. Since accumulated actual costs would be after
the fact, only before the fact estimated prices are sufficient~v timely to support
the cost effectiveness evaluation. This must be a -- lued consideration in support of
the presently established Attachment 5.

There are certain types of engineering data on which actual cost is customarily
accumrlatcd in sufficient detail to support an assessment of their cost. I am speak-
ing here primarily of manuals and certain types of reports that are normally prepared
in final form by separate organizational units. This does not represnnt a problem
area, either for actual cost accumulation or for cost estimation. Ths gray area that
becomes difficult in either direction is that data where there is no clear cut divi-
sion between development and preparation. Certain types of Test Reports, Design
Evaluation Reports, and Specifications fall into this category. The prime ingredient.
in this category is, of course, the engineering design drawing. Certain types of
drawings are clearly design effort as opposed to documentation effort. Mechanical
layouts, Space Allocation Drawings, vmd in many cases Electrical Schematics serve
only as a design tool and do not define manufacturing or operational considerations.
Separation of the development effort and the documentation effort in the types of NOdrawings that are considerad as part of the data package, is most difficult, due to
organizational variations, due to contractual variations, due to schedule conditiorni,
and many others.

I mentioned contractual condit.-.ons. An c, smpie of this is the series of con-
tracts wherein the original effort is development and production of prototype units
,ith no data raquirements established. The subsequent production contract, then,
requiring data delivery. At this point the only action necessary to convert the data
fro:m prototype (under which it was not corsidered as a separate element) to production
where it is being considered in such light, is to remove a digit in the drawing number
sinify-ing prototype and the addition of a manufacto:.rer.'s code number.

The question occurs as to what is the cost of documentation under these conditions.
Actually, the question is inconsequential since the data developed under these condi-
tions was essential to the production of the prototype hardware and was not effected
by any peculiar, or special, requirements imposed by the customer. The example only
serves to point out the difficulty in establishing a clear cut line of demarkation for
establishing data values. It is readily jpareit that each contract must be treated
on its own.

There ere many arguments that could be offe-ed against changing our present course
in establishing data values. But the one that is as yet largely unrecognized, yet
will have the most resounding impact in this area, is the approaching technology of
Computer Aided Design. In this approaching era, documentation in many instances will
fail out as, literally, a free by-product; it will assume forms as yet undefined; it
will be transmitted by means not yet employed. Yet, this technological era is approach-
ing sc rapidly that it will be effectively employed in many large industries probably
mcr r'apidly than we could change the rules we are here discussing today.
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A group of military, industry, and academic people has been established to
mair 9 .ain awareness of the progress of this technology and to recommend appropriate
controls sufficient to support its acceptance.

In view of the above discussion, I wish to recommend to this section that we
perendinate any action by the Data Pricing sub-section, and that any reference to
actual data costs in the sub-section charter be stricken. Let's wait and see what
the future brings and devote our efforts toward making what we now have work.

My appreciation to you gentlemen who responded to my correspond,.nce in support
of this sub-section projsct. HopefUlly our next project together will be of a more
amicable nature.

Thank you.

731-3



B2 DOD CONCEPTS

OF
CONFIGURATION MALNAGEMNT

By: James W. Roach

The purpose of this presentation is to discuss the rationale and the objectives of
a configuration management discipline; to describe the major features of the discipline
as 4t is presently conceived and to illustrate the relationship of this discipline with
the categories of RDT & E, procuremen~t practices and technical and business management
practices.

Slide 1, Definition: What is Configuration Management?
A. A discipline applying technical and administrative direction ard surveil-

lance to: (1) properly identify functional and physical characteristics
of an item, (2) control changes to these characteristics, and (3) record
change processing and implementation status.

B. A Defense materiel item is uaed as a generic term connoting a specific
hardware entity or a combination of hardware considered as an entity such
as a system, subsystem, facility, equipment, commodity, part, material,
or process.

Slide 2, Rationale: Why do we need Configuration Management?
A. Identification ard control of the configuration of Defense materiel items

are needed in order to effectively develop, produce, support, and operate
these items.
1. Not a new "cult".
2. A tool of project management and R & D management.

B. Guidelines for identification coverage and completeness are needed to assure
consistency of identification with each life cycle stage of the iter
1. SYSTEM Performance Specifications.
2. Performance Specifications for element of the system.
3. Detail Design Specifications.
4. Detail Design Drawings.

C. Guidelines for Configuration Control are needed in order that all echelons
within the Defense Acqiiirition Community may participate as demanded by
the situation.
1. OSD/DOD Component Interface.
2. R & E/I & L Interface,
3. Developmert/Logistics/Operations.
4. Supply/Maintenance.
5. DOD/Industry (or in-house equivalent).
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Slide 2, Rationale: (Continued)

D. A discipline is needed to support and enhance the effectiveness of other
policies and disciplines which depend directly or indirectly on configura-
tion of an item.
1. Procurement Practices

a. Breakout
b. Second Source
c. Total Package

2. Management Information and Control Systems
a. TDP
b. SUMS
c. CIR
d. PERT

3. Integrated Logistics Support

Slide 3, Objectives: What are we trying to accomplish?
A. To provide the level of configuration identification, control, and status

accounting necessary to assist management in achieving the required item
performance, operational efficiency, logistics support and readiness.

B. To allow the maximum appropriate degree of design and development latitude
yet introduce progressively the degree and depth of control necessary for
development and production.

C. To attain mamum efcieny in the management of changes with respect to
the cost and timing of processing, content, evaluation, implementation and
recording. j

D. To attain the optimum degree of uniformity in configuration management
policy, procedures data, forms and reports at all interfaces within the DOD
and between DOD and Industry.

E. To accomplish configuration identification, control and accountinou in a
manner that provides a sound technical base for other management techniques. j

Slide 4L, Major Features of Current DOD Draft.
A. Application

1. Tailored to needs of all Defense materiel items. 1
2. A'plied in progressively detail to increasing lower levels of indenture

as design and testing matures.
a. Performance D)ecifications for System. 1
b. Performance Specifications for System elements.
c. Detail Design Specificat-ons and Drawings.

3. Level of indenture limited to that required fo- reprocurement, breakout |
and repairability.

4. Ccmmercial item-; treatod as cocmiercial items.
a. Forn, Fit and Pir.ct,.on.
b. Details available but not re-,-olled.

I
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Slide L, Major Features of Current DOD Draf-' (Continued,

5. Initiated at start of Engineering Development or whenever the item is
first considered for DOD procurement.
a. Systems and equipments at start of Engineering Development.
b, Commercial items - first at initiation of test proceeding Production

buy.

Slide 5, B. Responsibility
1. Single point control in DOD

a. Project Officer assisted by Configuration Manager.
b. Functional Office Director.

2. Joint service Project control through single individual.
3. Planning before initiation of Project.

a. Who
b. What type
c. Hcw

Slide 6, C. Audit before Acceptance
1. Characteristics Demonstration

a. Functional in Development or before Production buy.
b. Physical in Production with liited function-0-•

2. Documentation Demonstration - Documentation matches; the part.

Slide 7, D. Identification
1. Both functional and physical configuration identification required.
2. Identification consists of baselines plus approved changes from

bas:elines.
Slide 8, a. Baseline I - Functional

1) System Performance Specifications.
2) Design Constraints and interfaces.
3) Envirormentl Conditions.
4) All Defense materiel items.
5) Start of Engineering Development or start of test proceeding

Production decision.
6) May include certain items which are under their own product

baselines - highlighted under design constraints.
Slide 9, b. Baseline IA - Allocated Configuration

1) Uajcr Configuration Element Performance Specifications.
2) Same as 2 through 6 above.

Slide 10, c. Baseline II - Product
1) Detail Design Specifications, and D.-awings and Associated

Lists.
2) Form, Fit and Function Specifications and Drawings for commer-

cial or for nonrepairable and nonccmpetitivm reprocurable itri,.
3) No joint use in contract of Baseline I and 1k with Baseline II.
4) No use of Baseline I or IA in lieu of Baseline II once design

and test is approved and accepted.

13 2 -3



Slide ll, E. Control
1. Definition of Control

a. Not no-change policy.
b. Not all-alike units.

2. Definition of Changes - all configuration changes, waivers and devia-
tions.

3, Governing Documentation
a. Within DOD - all corfiguration identification approved vo date.
b. Between Industry and DOD - latest approved configuration identifi-

cation.
Slide 12,, 4. Change Control Criteria - significant benefit.

a. Correct errors or deficiencie3.
b. Meet approved changes in operatlonal or logistic support require-

ments.
c. Effect substantial net savings to Government.

Slide 13, 5. Evaluation
a. Evaluated on basis of the net beneit of the change.

1) Technical Ivrovement or Degradation.
2) Cost Improvement or Degradation.
3) Schedule Improvement or Degradation.
4) Logistic Improvement or Degradation.
5) Operational Improvement or Degradation.

b. Evaluated against all configuration identification approved to
date.

c. Consider impact on all application of a change to a multi-
application item.

d. Standards on processing times with audit backup.
e. Decisions made by manar-ement echelon in accordance with thresholds

established in other policies.
1. Programming 70L5.1.
2. TDP System.
3. integrated Log Support Systeam.

Slide J4, 6. Accounting - the recording of ctorfigarat on identification including
delineation cf' baselines, status of proposed changes, status of im-
plementation of approved cainges both to configuration identificati on
and .,o the hardware.
a. Recorded data - cnly that for which there is a positive need.

..) Proposed Changes.
a) ECP identification.
b) Respon3ibiLLity snd schedule for prceessing.
c) Log of progress inr processing cycle.
d) Dispcsition of the ECP.

2) Arproved Changes.
a) Change idsntification and effectiity.
b) Identification of affected configuration elenents, their

location and quantity per location.
cd Implementation resonsibili ties andl schedule.
dc Implementation kits, quontities, deliveries and schedule..
e) Change coocmentation, its schedules, delivery point-.t
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SAde 14, E.6. (Contin ',ed)

3) Affected Areas
a) Contracts
b) Identification
c) Manuals
d) Spares/Retrofit/Modification Kits
e) Tooling and Test Equipment
f) Sipport Equipment
g) Training Equipment and Data
h) Facilities
i) Packaging

Interfaces: The interface of configuration muinagement with other disciplines and
policies can best be illustrated by running through a simple example. The examp2.e
chosen is the development and initial production of an aircraft. During the presenta-
tion of the example, I will highlight those points in the cycle where certain alternative
approaches are appropriate if the item being considered 's other than an airtraft or
similar large, complex project requiring extensive development activity.

Slide 15, A. Background
1. Extensive intersyrtem and intrasystem studies and possible

experimental work effort during Advanced Development and
particularly durirg the Concept Formulation of Aai..nced
Development on tne specific system chosen.

2. At point 1, the DOD Component is requesting approval to pro-
ceed into Engineering Development, starting with Contra&t
DefL-ition if necossary.

3. Request to proceed, backed up with a proposed system item
performance specification.

B. Approval to Proceed (at Point 1)
1. Approval establishes Baseline I, the system performance

specification.
2. Baseline I; governing documentation for Contract Defirlition

and/or Engineering Development.
3. Projects for which No (ontract Definition would proceed

directly into proposal effort, negotia+Aon, -ward and Engi-
neering Development - governed by Baseline I plus any per-
formance chauges approved as a result of proposal and
negotiation.

Slide 15, (drop 1), C. Contract Definxticn
1. Governed internally to DOD and contractmLrally by BSelir e .

2. May result in limited series of performance specifica'..oroi
for major elemente of the nystem/item. This is Bsel~rr IA.

3. 1!ay also result in ccrtain approved performance changes
which are reflected both in Baseline I and in Baseline TA.

4. Pr:posal and negotiation effort of ron-Contract Definit.-e.
projects could and do achieve the same results.

112-5



B2

Slide 152,(drop 2), D. Engineering Development
1. Governed internally in DOD by Baseline I plus approved

changes.
2. Governed contracturally in one of three ways:

a. Baseline I plus approved changes if contract is for
entire system under a system specification, or

b. Baselines I and IA plus approved changes if contract is
for entire systeL but under a major element perfo.nmance
defined by specification, or

c. Baseline IA if DOD Component is system integrator and
major elements are contracted to series of associate
contractors.

3. Our example illustrates the single prime with a systems
contract governed by Baseline I plus approved changes..
a. Development Design
b. Developnent Fabrication
c. Development Assembly
d. Development Test,

Slide 15, (drop 3), E. Production
Ideally, late in development test, we could proceed with produc-
tion by establishing the product Baseline II, Point No. 3 on the
slide, releasing a contract for production against Baseline II
and proceeding to operational inventory, except fcr two major
considerations,
1. Lack of a production engineered design, &ad
2. The need for some conclirrency which forces production con-

sideration long before the end of the development test.

Slide 16, F. Production Considerations
Let me illustrate these points. This slide has the same develop,-
ment by a prime contractor.

Slide 16, (drop 1), 1. Shortly after start of design release, engineering changa
traffit commences.
a. Tooling Changes
b. .MAnufactunrng Changes
c. Initial Test Chas.ges

2. Under perfoprance ba:eldne and specification, t-,e najority
of chance .raffic i- as-.ociated with Class Ii physicai char-
ac.teristics or Cla5 TI perfor.a,,ce changc -WT hin the
systen or mAjor element performance envelope.

3. Traffic generally u"•,JLci to a peak during, ason'iy of f:.rst
f0v w its and durg., ear' test and then tiili off, but
never c-A -1etely.
Pi The c-rve appears, generally, to be the pattern. for all
types of r,--teriel iter%.
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Slide A.6, (drop 2), G. Approach to Solution
1. One possible approach:

a. Production Engineering inherent in development contract
with major design changes incorporated in development
models for validatior test.

b. Late in development test, production data package avail-
able which has been eagineering tested; however,

c. Data package ha" not been provsn in production. Sugg.s3
then that developer be given limited prnduction run &t
Point 3 against Baseline Ii to demonstrate producibility
of data package.

pi d. This is in 'ine with cornsiderations of the total package
procurement*

e. Problems are still inherent in this approach since the
Government is taking, responsibility that data package
is producible by using Baseline II as governing dova-
mentati.n for first production buy.
1) P#,ssibly could be eliminated by accepting last few

developmental units against the proposed Baseline II.I Slide 16, (drop 3), 2. Seccnd Approach - Concurrency Approach
a. P •lease limited production against current system per-

formance specification or major element performance
specification to original developers.

b. Developers do a production engineering design job with
significant changes being incorporated into developmentel
models for test.

c. At the offering of first article for acceptance, devel-
oper also offers propo ed Baseline II which has be ýn
audited against hardware progressively by the Government
inspector.

d. Also, at the time of first article acceptance, develo-
ment testing must have progressed to the point that key
performance and k.y integration of system elements has
been achieved.

e. Acceptance of first article by the Goverrsent formally
establishes Baseline II, and all future units on the
production contract are accepted against Baseline !I
not performance requirements.

f. Ch=ge control on zeuýr• aid subsequent uAits srt.:he.3
' f.ro, perfonnar.oe characteristic. t physical charazter-

istics down to the level of WBS necessary for repair-
ability and/or co~etitive reprocuwement.

g. Problem stdU inherent in this approach is reduction of
"excess risk to contractors if develomnt testing runs
into severe problems mid reduttJion cf risk to Goverment

stmeming from proliferation.i h. Second approach haz somml advantages.
1) Early production rel*A.,e c*~ability if needed.
2)• Increased latitude in design for production to

I• ~contracten'.
3) Reduced risk an reduce*. administration for ('ivern-

ment by later establisar- -nt of Paselm I.
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Slide 17, H. Second Production Run, Breakout, Provisioning, etc.
1. Obvious that maximum benefit received to these activities

if initiated after Baseline II establishment.
2. Planning for maintenance, training second source, provision-

ing and breakout can be initiated during production engineer-
ing design or even following development design.

3. Development test can produce valuable data on spares needs
and rates and particularly on the controlling low MTBF part
or coMponent which governs the maintenance act and conse-
quently the availability rate.

I4. Implementation of planning can start imediately following
the establishing of Baseline II.

Snmary
A. Touched on:

Rationale
Major Features
Data Management
Interfaces
Remaining Problems

B. We still have much work to do.
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DEFINITION

A DISCIPLINE APPLYING TECHNICAL AND ADMIN-

ISTRATIVE DIRECTION AND SURVEILLANCE TO II)

PROPERLY IDENTIFY FUNCTIONAL AND PHYICAL

CHARACTERISTICS OF AN ITEM, (2) CONTROL

CHANGES, TO THESE CHARACTERISTICS, AND (3)

RECORD CHANCE PROCESSING AND IMPLEMENTATION

STATUS.

.. Slide 1

RATIONALE

@ ENHANCE DEVELOPMENT, PRODUCTION, OPERATIONS
AND SUPPORT

I ASSURE CONSISTENCY OF IDENTIFICATION FOR EACH
LIFE CYCLE STAGE

0 PROMOTE EFFECTIVE PARTICIPATION I)F ALL ECHELONS

O SUPPORT OTHER POLICIES AND DISCIPLINES

Slide 2



OBJECTIVES

P1 CONFIGURATION MANAGEMENT TO A PROPER LEVEL

I" DESIGN LATITUDE YET INCREASING DEFINITION AS
DESIGN DEVELOPS

I / EFFICIENCY IN CHANGE MANAGEMENT

f' PROPER UNIFORMITY IN PROCEDURES

I/ SOUND BASE FOR OTHER MANAGEMENT TECHNIQUES

Slide 3

APPLICATION

O TAILORED TO ALL MATERIEL ITEMS

* PROGRESSIVE DETAIL AS D!SIGN AND TESTING
MATURES

* DETAIL LIMITED TO REQUIREMENTS FOR REPAIRASILITY
AND REPROCUREMENT

8 COMMERCIAL IREATED AS COMMERCIAL

) START WITH ENGINEERING DEVELOPA9NT OR FIRST
000 PROCUREMENT

-1ide 4



RESPONSIBILITY

SSINGLE POINT CONTROL IN DOD

SSINGLE POINT CONTROL FOR JOINT SER(VICE PROJECTS

> PLANNING BEFORE INITIATION

Slide 5

AUDIT BEFORE ACCEPTANCE

SCHARACTERISTICS DEMONSTRATION

9> DOCUMENTATION DEMONSTRATION

Slide 6
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IDENTIFICATION

*0BOTH FUNCTIONAL AND PHYSICAL IDENTIFICATION
REQUIRED

Q IDENTIFICATION IS:
BASELINES PLUS APPROVED CHANGES

I

Slide 7 1

BASELINE I - FUNCTIONAL

0 ITEM PERFORMANCE SPECIFICATION TO INCLUDEs

0 DESIGN CONSTRAINTS
0 INTERFACE REQUIREMENTS

* ENVIRONMENTAL CONDITIONS

SALL DEFENSE MATERIEL ITEMS

t INITIALLY AT START OF ENG'R DEVELOPMENT ]

C MAY INCLUDE CERTAIN ELEMENTS UNDER THiEIR ]
OWN PRODUCT BASELINES

Slide 8
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BASELINE I A - ALLOCATED

J PERFORMANCE SPECIFICATIONS ON MAJOR ELEMENTS
OF AN ITEM TO INCLUDE:

* DESIGN CONSTRAINTS

* INTERFACE REQUIREMENTS

0 ENVIRONMENTAL CONDITIONS

t> USED ON.THOSE ITEMS WHERE LIMITED BREAKDOWN OF
AN ITEM IS DESIRABLE

Slide 9

I I.

BASELINE 1n - PROOUCT

g> DETAIL DESIGN SPECIFICATIONS AND DETAIL
DESIGN DRAWINGS PLUS ASSOCIATED LISTS.

L FORM. FIT AND FUNCTION FOR COMMERCIAL.
NON-REPAIRABLE AND NOT COMPETITIVELY
REPROCUREMENT.

SNO JOINT USE OF BASELINE I AND 3" .

Slide 10
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CONTROL

SCHANGES: ALL ECP's, DEVIATIONS AND WAIVERS

* GOVERNING DOCUMENTATION:

* WITHIN DOD - ALL CONFIGURATION IDENTIFICATION

APPROVED TO DATE

* BETWEEN DOD AND INDUSTRY - LATEST APPROVED

CONFIGURATION IDENTIFICATION

f.mm Slide II

CONTROL CRITERIA

* CORRECT ERRORS OR DE6CIENCES

* MEET APPROVEO CHANGES IN OPERATIONAL OR
LOGISTIC SUPPORT REQUIREMENTS

* EFFECT SUBSTANTIAL NET SAVINGS TO GOVERNMENT

I

Slide 12 _

B2-'J 4



EVALUATION

"* NET BENEFIT OR CHANCE

"* CONSIDERATION OF ALL APPROVED IDENTIFICATION

"* PROCESSING TIME STANDARDS

"* DECISION IN ACCORDANCE WITH ESTABLISHED

THRESHOLDS

Slide 13

ACCOUNTING

RECOKbING OF:

0 BASELINES
'ECP PROCESSING

*CHANGE IMPLEMENTATION

DATA
' PROPOSED CHANGES
' APPROVED CHANGES

AFFECTED AREAS

Slide 14
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Examplei AIRCRAFT DEVELOPMENT & PRODUCTION

ADVANCE
DEVELOPMENT ENGINEERIKG DEVELOPMENT

~-- -W. A 0-ý - _ .

EPT CONTRACTk %DEVELOPMENT DES •GN -

JIOATION EFINITION , DEVELOPMENT FABRICATION

14 D- OEVELOPMENT ASSEMBLY_- .

IzI
DEVELOPMENT TEST

\I

I , I

/- . ( PRODUCTION)

BILS 1 B/L I At BIL H
I (

Examle aSlide 

15

E:xample,

ADV DEVEL ENGINEERING DEVELOPMENT

CONTRACT DEVELOPMENT UES I GN
DEFINITION-

DEVELOPMENT FABRIC•.tqN

-- D 1EVELOP ASS BLY

DEVELOPMW* ST -

"- ' C HANGETRAFFIC Aw

.~~ ....- AONFICACHA"$k_-I-.---.__.
0 E E IPI ~ I ~ . T T C J 7

"P•Y-RODUCTION ENGIIKERING Is, PRODUCTION t$I . .. . ......-.-.- go. I

DESIGN BUY

OR " _ "" -
IW 1A I N I S I st PROD BUY-..:.-.I-. PRODENO

Ist ARTICLE

_______ 1ide 16 _Cb RI

I
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Example: 0
ADVANCE ENGINEERING DEVELOPMENT

DEVELOPMENT

1st PRODUCTION BUY

I
1st ARTICLE

ACCEPTANCE
AND BIL H-

2 nd PRODUCTION BUY'

WITH CONS IDERATI ON J
OF BREAKOUT AND 7'
SECOND SOURCE
\ • II

Slide 17
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D3 CONFIGURATION MANAGEMENT PROGRAM OF THE AMC

By: Fenner M. Grimes

Gentlemen:

Please do not Let the impression that Configuration Management is a new idea. I
is a relatively new term covering procedures which have been in existence, in varying
degrees, for many yea-s. Within the Army, many commands and installations have been
practicing Configuration Management without using the term, but I am afraid there has
been very little consistency in their method of approach. Those of you that have been
working for or dealing with the Army Zor a number of years are probat'y familiar with
what has been known as the Arsenal Concept. In the early arsenal days there was very
little concurrency, and mcst design, test, preproduction engineering, and even produc-
tion, in some cases, was done in-house. The distir-uishing feature was in-house control
of all engineering changes.

Another nystem of ccntrol has been used by the Army 11issile Co.,r•nd. Here there
has been a great deal of concurrency due to the efforts to close what was popularly
referred to as the "missile gap". Practically all of the effort was contracted, and
considerable latitude was given the contractor; perhaps too much in some cases, al-
though controls have been tightened considerably in recent years,

ýhen the Army Materiel Comrand was established in 1962, to assume thc logistics
functions of the Army, General Besson inherited all of thL diversified equipment and
management systens which had developed under the Technical Services. Obviously, it was
a problem of considerable magnitude to weld all of this into a smoothly functioning
organization and it was not possible to change, overnight, ways of doing business which
had developed over years. However, General Pesson has tackled the problems in order of
priority, and is making real strides in accomplishbing his major objectives.

Since Configuration 11anagement is an important discipline for minimiling some of
our logistics problems, he directed about 2 years ago that something be done to develop
reasonably standardized Procedures to accomplish the objectives, and still per..dt his
sc'bordinate commrands sufficient flexibility to accomplish their mission. The refl"t of
this effort was the Ay Materiel Coammnd Regulation 11-26, which was approved iai June
of last year. The task group which prepared this regulation had the benefit of the Air
Force efforts to develop their ma.nual 175-1, and there is a great deal of similarity in
the end products, even though the te-rdinology and some of the details differ.

Configuration Manragement is defined as "A formal concept by which th, physical and/or
performance parameters of materiel systems and equipment are identified, controllej, and
recorded throughout the life cycle".

.,hen we say identified we are speaking of specifications and drawings. When we say
controlled we mean-•.iti- changes in the rrecifications and/or drawings will be sub-

o review prior to approval, and approval will be given only when
tVere is a real need or be'afit. ihen we say reoordee., we aw tUut w* will have .2
data bauý- containing all of our specifications, drwings, and enineering changes
representing the confijL.ration of the item at any given point in tise. Thus the im-
portance of technical data in cordi~uration ranagement is obvious.
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We consider Configuration Management and Technical Data Managemen-t as disciplines
which assist in the accomplishment of an objective. The objective must be kept in mind
at all times, so that we will not get too involved in a discipline just for the sake of
the discipline.

The objective is the same as the objective of all Army logistics maiagement pro-
gramsl that is, to make sure that the combat soldier has tha best possible equipment, I
has it at the right place at the right time, and has everything he needs to operate and
maintain the equipment. To do all of this we need paper as well as hardware.

SUsually when we develop a new, and better piece of equipment, we plan to buy it in
quant•ty. To do this we need technical data. When we are checking out the equipment to
see that it does what it should, we again need technical data as a standard against
which to evaluate its performance. When we deliver equipment to the troops, they need
instructions as to how to operate it and maintain it properly; again we need technical
data. Whdn equipment is developed and manufactured, there is a practical limit as to
its inherent reliability. When it breaks down we want to be able to repair it in the J
shortest possible time. For this we need the repair parts, the right tools, and clear,
concise instructions, which, again, are technical data. When we are designing new
equipment, the tendency of the project leader is to concentrate on meeting or exceeding I
the performance requirement. The other disciplines just get in the way, as far as he
is concerned, particularly such tiresome details as docu-menting all changes and the
reasons fer them as he goes along. Hlowever, if this is not done, we are liable to end J
up with inadequate maintenance and repair instructions, or parts that don't match the
equipment. This is what Corfiguration Management is trying to avoid. I cannot empha-
size too much that control of changes is the heart of configuration management, and is
essential. to adequate logistics support. Although the data required for suppore of
change proposals may, at first, seem excessive, the decision process for changes mast
consider the total cost cf the change throughout the life of the equipment, rot just
the inmediate cost in procurement. Only those chan[es that show an overall cost saving, J
or are necessary to fulfill the operational requirement should be approved.

Time does not permit my giving you a complete run-down on the procedures we use J
within the Army4 Materiel Command to implement our Conf guration !wanagement concept..
Suffice to say, we firmly believe that the b-.sie philosophy is the sane as nroposed by
OSD and, I believe, by our sister sernices, and that the proper implementation of these
philosophies will be beneficial, both to the Government and Industry. e intend to
keep our procedures as flexible as is consistent wi-h reasonably standardized nethuv.1ology.

.)ince our regulation has been in use for less than a year, we are still In the nrocess
of debugging it. As you all know, the written word does not always r.ean to the reader,
exactly what was intended by the writer. W7e feel, however, that we have provided enongch
flexibility that any impact on Industry will be minimal. J

While the DOD Directive, as n)resently drafted, will require us to revise our A-egula-
tion, no major change in concept is ant.cipated, and once the terminology is ,niderstood, 1
it should not have any najor impact on your way of doing bliness -ith the Amy.

Tha~nk "oru. '
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B4 STA 2JS OF NAVY CONFIGURATION MANAGEMENT PROGRAM

By: Captain Frank G. Law

Navj Introductory Comments for a panel discussion on Configuration Management at
the Eighth Annual Meeting of the Ergineering Documentation Section of the American
Ordnance Association, 27 April 1966. Presented by Captain F. G. Law, USN, of the
Office of Naval Material.

In response to the requests of the moderator of this panel and others of Industry,
will confine my remarks today to the current status of the Navy's Configuration Man-

agement Program.

Both Industry and our sister services have shown an interest regarding the Navy's
plan and schedule for issuing a manual on the subject of "Configuration Management."
This is understandable, since the subject is currently treated in the Air Force Systems
Command Ijanual #375-1 and the Army Iaterial Command Regulation #11-26.

To these inquiries we could only respond simply, and without apology: "The Navyj was not reaay to issue a rual on Configuration Management." Our aim is to iss'ue such

a manual only when we can reflect therein optimized, uniform, and effective policies,
procedures, and implementing principles to govern the work of Configuration Management
in confor-.ance ýrith those desired. throughout DOD. It will reflect the -'.r lementation
required, both in Industry and in the Navy, which -will accommodate to the requirements
of "produc t" r-anagerient as encountered in the se-v.eral industrial complexes with which
the [1avy works.

In February of this year,, the Office of 1aval Material issued NAVMa.TINST o000.6
which established a tim e-ohased nlan toward the establishment of a Navy Configuration,1anagerent Program,. A formal program, not just a menual, aimed at early development

and act-ve Lmlementat-on cf a program which will constitute the basis for:

First: 1mlementing the DOD policies and orinciples for Configuration Management
-within the "avy.

In this corne"-ion, the Navy's program. of necessity, will be partially dependent
upon the rate of T"-o ress achieved by the DOD Ad Hoc Steering Group and the DOD Work
iask -roups engared in nreparaion of a DOD Directive and a series of Military Hand-

.ooks and Standards for a D.'D Configuration Management Program.

Second: In developing and inplementing a system for effective total Configuration
ilanagemcnt to provide a complete, accurate and up-to-date configuration
data file for the use of the ]tandard N Javy 1-ain enance and Material
janarement n te. (J-::)•

In thia conection, the .3-N Syn.,ter has the inherent capability for increasing fleet
readiness u.0 i:.)rovin4j the management. nf naintenance and material rescurces at all

rd. rd~ Dcvcon)inr and , e, ,in,: -ithout delay a plan for configuration control
I n Corn77lijce w,1th T- a "zowy Lo.istic 3upport Improvement Plan" (NAVLUGSIP),
Object~ive 1w-. 11.
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This plan resulted from a comprehensive review and analysis of Navy logistic
support. One of the nineteen objectives for improvement of logistic support was the
requirement for configuration control, a necessary part of Configuration Management.

NAVY'S ACTION MILESTONES TOWARD ITS CONFIGURATION TIANAGMENT PROGRAM

A series of time-phased action milestones has been developed which identify the
major and supportive actions required in implementing the Navy's Program. For each
action milestone, detailed work task requirements have been specified and the responsi-
ble organizational elements identified. Principal of the action milestones are the
following:

Action Milestone IA

This milestone calls for Navy support of the DOD Configuration Management Task
Groups. We consider this of primary importance as it is anticipated that the DCD
Task Groups will develop the frame;ork of a system which can be beneficial to the
Hlavy and the other services. Accordingly, the Nav:r has pledged its full support for
the development of the pertinent iilitary Standards and Handbooks.

Action Milestone 2A

This milestone calls for the in-house improvement of control of alterations and
changes at all levels of coimmand and all phases of applicable functions. It is to
include the review and necessary developnent of procedures and criteria for adequate
documentation and evaluation of the life cost of proposed alterations, material im-
provements and engineering chaunge proposais. This assignment is to include the review
and analysis of the BUS11UPS Ship Alteration Program, BUW•S Mircraft, Ordnance and
Missile Alteration Programs, and other bureau, project manager, or office nateriaJ
improvement type programs.

Action Kilestone 3A

This milestone calls for the imp.rovement of Configuration M1anapement througbout
the concept formulation, contract definition and acquisition phases of new naval war-
fare systems so that when a system, sub-system, end item, equipment or utnit joins the
Fleet there will be a definite knowledge of w,,at is on board.

The employment of a "'aster Configuration Listing, ('TCL)" for each new system will
be adopted and we are proceeding to implement this concept on certain of our new
projects.

This will require (1) a "M!CL' supported by complete technicJ.4 descriptions for each I
item and single language equi,ment identifiers; (2) control over all changes and the
original configuration (baseline); and (3) accounting over approved chan,-es-vs-actual
installed changes and then providing the means of maintadiing the ori4±nal technic•l
descriptions and t:.ere-fore the item (baseline) cur int. Also, required v.ill &ýte the
preparation and ofiteu.cu o o allowance lists arni tender/retair shi-load lisAts
to enmure tinely su-,'crt.

4
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Action ailestone 4A

This milestone calls for the establishment of a totally integrated Navy configura-
tion file. A central NMSE activity (with mechanized feed-in by supporting field
activities) or an integrated system (whereby free and full interchange is attainable)
will be required to maintain configuration master files for new construction programs
with follow-on integration of maintenance ,nd material management and other logistics
support programs within the NNSE. Further, the establishment of necessary procedures
will be required for configuration reporting via the 3-M Maintenance Data Collection
System, at the Maintenance Support Office (MSO).

Action M1ilestone 5A

This milestone calls for the review and evaluation of the configuration technical
description and status accounting interfaces between (1) the DOD Configuration Manage-
ment Program, (2) the DOD Technical Data and Information Program, (3) the Federal
Catalog Program and (4) the Navy 3-M System.

Mechanization of such records is inevitable and will involve technical data

record relationships ,,ith mechanized indenture systems.

Action ILilestone 6A

This milestone cal s for the review of all pertinent material identification
methods and their related identification numbering systems as these are currently used
in the Navy. The '*roose of such. review is to determine the feasibility and practi-
cality (inclu&,ng cost effectiveness) of adopting a single language Navy equipment
identification system.

DT77IX)?PEII•T OF A MiAVrY CM11FIGU1TICOU 111\NAGEI.,1T MA1ANUAL

In the discharge of responsibilities assigned, the Chief of Naval Material will
issue &id maintain a T'Department of the Navy Configuration Manual."

It is anticipated that, within the manual, sections will be developed covering for
each of the Material Bureaus (and as prepared and maintained by that Bureau) those
pertinent Lmple•ertinp principles and procedures as applicable to that Bureau. Such
development will be acco;lished following the framework and requirements of the Navy
Manual aznd the applicable mandatory ilitary Standards. Comprehensive guidance and
coveraf:e by the Materi al Bureaus should also provide for maximum uniformity of proce-
dures wherein a common base (facility, function, organization or capability) can serve
mila2tiple needs. Su.ch action will assist in rinimizing interface problems, particu-
larly between the I'aterial Bureaus and T)esigtated Project Managers.

"T1he development cf the Niavy manual and its active implementation will further
req•ire the following:

(1) Designation .17 each taterial lbureau of a single focal point for a!.2 configura-
tion r?=Agemont asrects t: ens-r cr:ordinated intra-bxreau, inter-bureau and related
fleet cperaiton efforts in coordination with CNO and C14M.



(2) Designated Project Managers will be the Configuration Manager for the project.

(3) Designation of Configuration Managers for approved intra-bureau aircraft.,
ship type or other system or equipment area assignments will be made.

SUMMARY

Configuration Management, although oriented toward "project" management, remains
fundamentally a "product" management function. The Navy has traditionally supported
the concept, that in the military acquisition of weapons systems, both the Naval user
and the prime contractor are product co-managers.

The Navy's Configuration Management Program is presently planned to give full weight
to both cost effectiveness and military mission considerations. Responsible Navy per-
sonnel, both departmental and field, have an increasing awareness of this program.

As you are probably aware, on 1 May we shift from our current organization to the
Naval Material Command with the Material Bureaus becomnig six system commands. In
the revised organizations, supporting elements specifically responsible for Configura-
tion, Technical Data and Standardization Management have been identified. In fact,
at the direction of the Secretary and the Chief of Naval Material, I have been relieved
of my other duties and assigned as Director of Standardization and Configuration
1anagement for the Navy. With the establishment of the new Naval Material Command
you may look for increased emphasis and action toward a total and effective Navy
Configuration Management Program.

I

I

I
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B5 CONFIGURATION MANAGEMENT -

AIR FORCE

Lt. Colonel W. H. Mason
Fystems Program Management

Staff Director
Hq. Air Force Systems Command

Mr. Roach expressed some concern that we may develop a cult
concerning configuration management.

Let me assure you, Mr. Roach, that we already have been thru that
cycle. We have completely oversold it, over glamorized it and
had the biggest fad in town going tor a long time, so I hope we
do not have to go through it again.

But now, I think we have gotten down to the hard requirements of
coifiguration management-identification, control and accounting
that we need. The reason we need them is so that we can get a
system, a weapon or a piece of equipment in the field that is
operable, maintainable, and can be supported logistically. So,
we feel that the procedures we have now for configuration manage-
ment will do that and we do not know whether they need anymore
development, however, we are certainly going to participate in
anything more in that regard.

For example, you have a weapon or an airplane or whatever sitting
in the field and you have the spare parts there and they do not
fit. You have people there who are inadequately trained and have
operating and maintenance instructions which are not current. You
pretty well know then that you have a problem. You can pretty
well determine that it comes from not identifying the hardware
and not controlling changes to it.

You must be sure that when you make a change that you do everything
that is required concurrently with the change, that is, change
your spares, change your operating and maintenance instruction, etc.

So, we think that the set of configuration management procedures
we have now will do this and solve this problem. We know we had
that problem in the field. That is why they were designed way
downstream. If they help us in development all the better, but
the mission, the objective, is to get something out in the field
that will work and do the defense job.

Briefly then, the status of implementation of configuration manage-
ment. We t•ave had manuals out now for several years and they have
been improved to some extent so, we do have some experience in
implementation.
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We made a serious mistake I am afraid in trying to implement some
new procedures which were slightly different, at least on a going
program. Well you can't do this very practically. If it's
necessary, you must, but we finally concluded that what you need
is to look at your going program, projects, program developments,
and see if the procedures are adequate to meet your requirements

S of operation going downstream. If they are, do not try to change
them because this costs money. This is confusing and it doesn't
serve any purpose.

So we made a thorough review and wherein the procedures in existence
on going programs were adequate, we did not try to ramrod any new
procedures. However, for brand new programs, starting from scratch,
it is easy to implement your current procedures, it is much easier
and is much more effective and we have done so in their entirety
on several brand new programs. The C5 for example, the MOL and
we intend to do this in the future on the new programs, implement
all new procedures leaving the going programs as they are if the
procedures are adequate.

We have some experiences already on some of the earlier issues of
375-1. We have at least made a good start in solving the problems
in operation. We have not completely solved them, we still get
spares that do not fit and we still have people that are not
trained, etc., but it is a way of approaching it and we thing we
are going to make a lot more strides in this direction.

We still have one outstanding problem however. Many of the programs
today are multi-service, Fill for example. Sometimes a program
includes NASA and other government agencies and many of them
include development which has commercial applications, so the
problem that exists todty is that we have the lack of standardi-
zation on procedures throighout the Department of Defense and
throu.ghout government.

That is what Mr. Roach's ALHOC Group is working on, that is what
the task group is working on, standardizing procedures which,
hopefully, will solve this remaining problem of standardization
of configuration management ?rocedures throughout industr, and
everyone that works with them.

Now just a moment here on the status of our Manual AFSC 375-5
which is entitled Systems Engineering Analysis. You may say,
what has this to do with configuration maiagement? Fver,,thing,
it is available, by the way, from the Government P'rinting Office
tod&y for, I believe, -2.75. This is an anal.:sis process which
may be used during definition to break up your stem into its
elements and to prepare a set ot specifications ch define the
allocated functional characteristics baseline whic Mr. Roach
mentioncd as Phase 1-A.
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This Manual has some loopholes in it. We have just been raked
over some red hot coals about the use of it. Time magazine
reported we received 36 tons of paper, I heard-it was 70 tons.
It was a lot of paper:

We may have misused it, however, we are firmly convinced that
the basic concept is sound, that it is a sound approach to syst:M
engineering analysis for breaking up your system and this answers
the question of what is a CEI, what is a configuration element.
This gives you a seL of performance specifications which you are
going to develop to.

We think it is a very sound procedure, however, we have to agree
that perhaps we misused it. It needs some very judicious use,
selective application. We, both the government and industry, need
to put our very best people on it when we do use it, pending the
necessary revisions to establish the selectivity criteria and so
on.

This is configuration identification for a system defintion phase.
You have to get there whether you have a definition phase or not.
You need to state your performance requirement in a specification
to develop to, to design to. That is the only identification we
see a need for to start development. So, 375-5 is one way. It
is a sound way, but whether you use that or not you have to
identify so you are going to have to get to that point anyway.
A set of specifications, defining the group of end items which
make up the system. It is available.

AFSCM Manual 375-1 is also available. It is under revisions and
we hope to have it revised by the latter part of the summer. We
had planned originally to hold off the revision of AFSCM Manual
375-1 on configuration management until the DoD Directive and its
subordinate MIL Standards on configuration manasement were prepared.
However, we thought it best to make a major revisLon now because
we knew it was full of a lot of mistakes which we attribute to the
printer. I don't apologize for that.

It had a couple of serious omissions. We see very much a need
for an exhibit on interface control documentation. We do not have
a good handle on interface control documentation. For the entire
system, the system s-ecification serves the purpose, but there
are a lot of other interface control documents. Interface control
drawings and whatever is required. This exhibit will describe
the requirements of interface co!vrol documents and will be added
to the revision.

Also, someone mentioned computer programs this morning and in
terms of data. We suspect that the computer program is hardware.
"Anyway, we are certainly considering the addition of an exhibit

- on the subject of requirements for computer programs so that we
can get our hands on them and get control of changes to them

B5-3



because onLe you change, you slip in an IBM card or whatever, it
may completely wreck your operation. We see a need for controlling
changes to computer programs so that we will incorparate an exhibit
on this, I think, describing them as hardware.

Also, I want to point out we have cleaned up all the mistakes, and
of course we have to align it now with MIL-D-I000 and MIL-STD-100
because it is out of kilter with those two- documents and as I
understand it we can comply with them, whereas in 70327 we took
exception, I think we made a mistake in this regard, now we intend
to implement the drawing practices document.

We have been thru, as Mr. Roach said, several iterations of prepa-
ration of standards for configuration identification. We have
now a completely smooth, finished draft of a configuration
identification standard and we discovered it did not say anything.
It just 3aid, Thou shall identify your hardware thru specifications
and drawings and markings on parts in accordance with MIL-STD-130.
So, it was real easy to get smooth because it did not say anything.

So, I think the thing to be done, as I understand it now, will be
to take the configuration identification standard and put it in
a DoD Instruction because thic is really an instruction to ourselves.

Subordinate to this configuration identification standard would
be two standards or some other kind of documents on specifications.
We feel that specifications are really the heart and soul of
configuration identification. They are the only thing we have
during development.

We have drawings after a product baseline but we only control the
performance specification during development so that is our
identification. So, we are really working on specifications.

We are creating two specification documents, one with the same
intended purpose and use as MIL-D-IO00 aas for drawings. A,,
acquisition document for specifications describing the various
types, the forms, the intended uses and all that. The second
specification document would be a specification practices document.
I believe one of your committees is working on a similar document,
I think it is called XYZ basically the same sort of an approach.

Now, whether or not we pick up Chapter 5 from 1200 and add it to
this specification i)ractices document or to a separate document,
or we simply supplement X200 with the necessary types of specifi-
cations for system, and for development which are not now really
well covered in M1200 making cl.,ar distinction Letween a performance
specification and a detailed design disclosure specification with
a product baseline is not determined. T'hich way we go is really
immateri a l.
We will have a consolidated specitication practices document and
this is a part of the package, the DoD ADl!()C Group on configuration

management expects to complete the package this suminer.
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B6 CONFIGURATION MANAGEENT

By: Hal Holland

Configuration Management in NASA is evc?.ving as a key part of the overall systems
management app eoac& taken to conducting major programs. In Apollo, we see the first
full scale application of Configuration Management principles and procedures as firm
program management requirements. Since the gains that have been, and. are yet to be made
on Apollo, will set the pace to many future programs, both manned and unmanned - my
brief comments on NASA and Configuration Management with its attendant documentation
will be in the context of the Apollo program.

The basis document for 6,onfiguration Management on Apollo is NPC 500-1, an adapta-
tion of AFSC 375-1, with which we feel it is essentially consistent. A contractor
operating under either document should have no difficulty in satisfying the requirements
of the other. We are, and will continue to work with Air Force and other Government
agencies in an attempt to minimize the differences between major customer approaches.
U:e are currently working with AFSC on an exhibit for software Configuration Management.
Configuration Mlanagement, as a documexited set of principles and requirements (NPC 500-1),
was implemented when Apollo had already reached a respectable age. The transition to
certain methods and procedures was very carefully made to minimize the impact on their
current Center and contractor operations and is still in progress although we have
already come a long way.

During the past 18 months ASA Manned Space Flight Centers have made strides in
setting up, writing and maintaining technical specification programs which are the
foundation of our Configuration Managemrnot baselines. Change Control Boards in being
at all Centers are the final authorities on approving and disapproving chaiges. They
have given .ho various managers the needed tool for evaluating and controlling cost,
schedule and performance impact on the overall program. Nuwierous reviews and inspec-
tions (such as CDR's and FACI's) have been conducted and hare been instrumental in pro-
viding program management with confidence that compliance with technical and product
requirements is being accomplished. Tonfiguration Management disciplines have been a
cornerstcne for the introduction of incentive contracting. But it is none the less
true that Configuration Management is EL system of paper and we must depend on the
quality of this paper to provide the disciplined mechanisms for making timely ecisions.

in the Apollo Program we find that the importance of the documentation system is
reflected in Section 5 of the top level management document - The Program Development
plan - and the emphasis here is on srecifications - Apollo's basic technical document.
Eiffective Configuration ':anagement is based on a specification program which commences
early in the life cycle and becomes progressively better defined at the Program, i roject
and System level as well as at the 2,nd I tern level as tht program moves through the
DTefnition and Acquisition Phases. This in itself has been a major undertaking since
it ras required an analysis of the progrv. to identify manageable pieces of equipment
at the :,;nd Item level. In addition it has hardened the design requirements and provided
the kind of firm haseli:nes against which ca.xjes can be evaluated and decisions for
a-r roval or disapproval can be made. The specification breakdown 1as also delineated
the levels at which these deCisicns are undertaken. This is an important difference
fron Arir Force progra.rs, for exa-iple, where a single SPO is responsible for the total
p-'ra.n. I- Apollo `,here are effectively many program offices, consistent with the

I
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KkftSA~ Center structure , anid it would be -wrfeasible f or the Apollo Program Of fice in
Washlington to attempt centr-alizatici- of total change cont~rol. Accordingly, the Apollo
Program Office at Level I exerni .ses change control only when. the change impacts the
Apollo Frograms specification - the Lopirost specification for the Apollo Program. At
secordary levels, as for example the launch vehicle, spacecraft,. or launch complex,
the control of changes is vested in the Level Il boards chaired by the appropri~ate
Program Manager when changes af.Lect the Project Specificatlon. At the tertiary 'Level
'we find change control responsibility in the hand', of the individual Project M~anagers,
for instance, stages and modulujr, working against -the System and End Item Specifications
within the purview of the level MT boards.J

Formal acceptance of a CEI is accomplished at ",ACI at which time a correlation of
thre hardware, specification, drawings, test data, produictior. paper, etc. will be accom-
plisbed and an acceptance documert signed. And once again we are talkinr, abo t document-
ation which must be accurately prodnced and rigidly controlled,' to effectively7 support
the established baselines. Drawing system~s in Anollo have varied widely in concept and
n~o- forinity to 14IL-D-70327 both in house and out house and although most of the contracts
'½ve 'bee~n urpdated 'to requiire compliance with t~he 11.iL-SP3C. if it was not previously in
effect, it., implementation has been considered in the light of where we are in time to
aVoid a whclesale reorientation of the drawing systems. '..a have made progress in this
area through detailed surveys, at o-ur centers and contractors, by poi*,nting out the
pitfalls of inadequate drawing pract-ces and poor engineering disciplines.

Once having established Design R~equi~rements and Product Configuiration baselines,
any changes to those baselines recuirirng CC3 action must be pre:Fented to the board at
the appropriate level through the standa~rd process -- Vr.at- is the EC? documentation

rnackage. In Apollo this -'near..s co",, LLance wi_-h AITA Buýlo_, L.. Apollo Configura-t~ion
Control Boards are in beLing and oiarati.ng at -'- levels lconsiLste-nt w-,ith the specification
affected by the change. The bcards response a+. all levels i-s the Configuration. Control
Boý_,ard Directive whic-h is the authorizatiLon to tanke c-ontractual act-ion if the change is
a3pproved.

To keep track of all this a~tdi'rity req~uires Zxne report's the two most sign-ificanto
be gthe Configturation !dent' fi-aticor. Thdex and -ne Confi;"tjration ýtatus Accounting

SThey work- togethner. The former 'Is the off icial coi-milation of the baselines
for t-he end items of equ-pment, expressed in terms of vneci f 1 at-*ons and part members
and ý'he record of approved chances to those hars-li~nes through the CUB/CCB ativty
'*'t is the aut1-orif-,..ve docurient for the statuis of t~he annroved confir-uration of the
cnd 'temns. The latter reflects tie histoz~v of incornorat4.on of those approved chanres
into the end items themselves and is the aizt1orativ-! dorc imert for t'ie status of the
actu~al confi ,iratlon of `C1,e endl itemn. '7'ese re'norts are *Hteovinr f~rom tV rcU
n~ertar-r state and i-.e sh~o,,d see some im)Onrtant nro~rrss jin area in the next six
rcnt'is.

"2his in brief is t.he (o"ainana-emcn:t. 'ro~rr&- for A:ýollo. .cconsider tiat
o fiurtin::ana~enent nethods are impotneeetso ud .,zslness vr~rctice.

:!he cuvl~rentatdirn which is rrocluced %arrc'uC tlbese me'.!ods nut p:ccarat~e and org-anizeti,
t, :'.+ovide the contr~actor width ¶-~l~d re-,lU.enertUs and the G1overrrent with a cleAr

ý-C, of what is 'rroduce&, an( trý indleed a !nrer-_-uis_,`e for -prudent, decisions. There
ic t, in revollutiorAry 1,, th;-ncccr and the :;et.hods are connistent %wilh tho,-e
k~cv~yn;ed hýy the Air rorce over thne n~ast1, Pi V eaIr" i~ontzinu ing imprvvc-.ert. in the

~~~4 uaI( fye oumrtto ocu m t~io Te cl. 'onfiý7tration ',arn&~encnt
c: .z'AIlo ini, fttturc : 5 *-rra.
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AMERICAN ORDNANCE ASSOCIATION
j ENGINEERING DOCUMENTATION SECTION

CONFIGURATION MANAGEMENT SUB-SECTION ACTIVITIES

I A. WAYNE SNUDGRASS
MANAGER - MANAGriENT SYSTEMS

LOCKHEED SHIIPBUILD1NG AND CONSTRUCTION COMPANY

A

Today's presentation was developed as a report on the status
of the American Ordnance Associatior Configuration Management
Sub-Section activities during the past year.
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CONFIGURATION MANAGEMENT ORGANIZATIONI
I would like to take a moment to introduce the AD HOC
Panel Chairman. First, the Chairman of the Configuration

I Identification Panel, Mr. Bill Truman of Goodyear
Aerospace IQorporation. Next, the Chairman of the
Configuration Control Panel, Mr. Ralph Lysyk of Lear
Siegler's Power Equipment Division, and finally, the
Chairman of the Configuration Accounting Panel, Mr. George
Chiarron of the General Electric Company.

I About all we accomplished in our first sub-section meeeting
last year was to exchange brief resumes of our experience
on the subject of Configuration Management in order to
establish a common perspective and develop a plan cf
operation for our sub-section.
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CONFIGURATION MANAGEMENT PLAN

We found ourselves sitting there trying to determine how
we could focus our activities down to a baseline to work
from. We decided to utilize the AFSCM 375-I document
as a basic reference point to tie together our reviews
and comments on all the government documents. I want
to assure you that we have no intention of limiting our
activities to reviewing the Air Force's requirements.
We thought it might prove interesting if we also
attempted to phase our Sub-section's activities using
the Program Phasing techniques now required by DoD
Directive 3200.9. We reviewed the DoD program phasing
concept, and found that throughout the conceptual phase,
contract definition phase, and acquisition phase, there
was a very significant requirement for baseline manage-
ment. It seemed logical to us that we should attempt
to manage our activities, utilizin, the baseline concept.
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CONCEPTUAL PHASE ACTIVITIES

Daring the Conceptional Phase of an DoD Systems Program,
the relationship of actions are a basic government
responsibility. The actions taken during this phase
are the creation of a System Program Office or Special
Project Office (SPO), the definition of a systems
engineering approach, and the preparation of a contract
definition plan which includes schedules, funding
requirements, end products, program control methods
and exceptions to the general rules and regulations
defined for the SPO by his higher command. Upon
completion of this phase, we have a Program Requirements
Baseline defined. This baseline may be considered a
contract between higher command and the SPO.
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CM SUB-SECTION APPROACH

In our Conceptual Phase, the relationship of actions
was a basic Sub-section responsibility. We created our
AD HOC Panels and defined our synopsis of purpose,
panel responsibilities and sub-section interfaces. In
addition, we developed an operational plan to establish
a baseline between the Steering Committee and our Sub-
section. We chose to call this baseline the "AOA Program
Requirements Baseline". Let's now review the products
of our Conceptual Phase activities.
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AD HOC PANEL RESPONSIBILITIES

We decided that the individual chairmen should develop
their own detailed objectives within the framework of the
Sub-section's "Synopsis of Purpose".

We did state, however, that these objectives should be
coordinated throughout the various chairmen to assure
uniformity and totally integrate our requirements.

By this time, it had become obvious to us that one of the
existing Sub-sections of the Engineering Documentation
Section should work very closely with our Sub-section.
We have asked Mr. Sam Alvine's Preparation and Management
of Specifications Sub-section to participate in the
Configuration Management activities. There is a tremendous
amount of work to be done and we cannot afford duplication
of effort.

B
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AD HOC PANEL RESPONSIBILITIES (AFSCM 375-1.)

As discussed earlier, we chose 375-I as a base for our
review of all the government Configuration Management
documents. This chart illustrates the basic division
of responsibilities between the various sub-sections and
panels. As you can see, the Preparation and Management
of Specification Sub-section's activities are a very
significant part of the total Configuration Management
approach.

We also included the program phasing on this chart to
indicate which program phase the individual exhibits or
topics apply. Once we had embarked upon the program
phasing concept, we thought we wouldn't really be doing
the job unless we also defined the "System segments and
the program interfaces".
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SUII-SECTION INTERFACES

We reviewed each individual Engineering Documentation Sub-
section's "Synopsis of Purpose" and proposed these interfaces.
WP recognized that this integration of activities was beyond
the scope of the Configuration Management Sub-section's
responsibility, but felt that we should propose the inter-
faces to the Steering Committee for consideration.

We proposed that Tram Pritchard and his committee on Advanced
Methods in Technical Data Communication investigate "closed
loop" configuration history data banks in conjunction with
its investigation of the latest developments in the field of
automated documentation equipment.

After reviewing Ralph Lysyk's Change Systems for Engineering
Documentation Sub-section, we proposed that its activities
be combined with his Configuration Control Panel. This has
been accomplished.

J. Crawford's Data List Manual Sub-section is going to cover
tl,e Data Management Manuals such as AFSCM 310-1, we would
like to coordinate our configuration management data require-
ments with Jay's Sub-section.

Kyle Seipp's Drafting Education Adequacy Sub-section; we
thought here that perhaps at some point in time, Ken may
request our Sub-section to provide him with some familiarizati.
program in support of his activities.

The implementation of MIL-D-l000 Sub-section, chaired by
J. Rauth, could assist us by establishing the minimum category,
type, and form required to support a Configuration Management
Program.

Mr. Christensen's Managerial-and Administrative Control of
Engineering Documentation Sub-section has been assigned the
responsibility of working with systems engineering management
requirements such as AFSCM 375-5. One of the end products of
375-5 Systems Engineering process is the specifications required
by configuration management. Also, the identification numberinpg
requirements of configuration management are applied on systems
engineering documentation. We must work closely together on
this one.

The MIL-STD-1O0 Engineering Drawing Practices Sub-section,
chaired by Mr. Christensen, must work very closely with out
Sub-section because of the Configuration Identification
numbering requirements. We also recommend that this effort be
closely coordinated with the recent Aerospace Industries
Association position established on Standard Identification
numbering. Many of us here, including members of the Steering
Committees, participated in that activity.
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The NASA Engineering Documentation Sub-section, chaired by
Mr. Erben can assist us by establishing interfaces with NASA
on the subject of Configuration Management. We would appr(ciate
any connections that Mr. Erben can establish for us, particularly
in conjunction with the Apollo Program.

The Preparation and Management of Specifications Sub-section was
covered on a previous chart.

The Pricing of Engineering Documentation Sub-section, chaired
by Tram Pri•;chard is being asked to do the impossible. We
would like assistance in identifying any additional costs that
can be directly charged to a contract as the result of
implementation of formal configuration management programs.
We do not feel that these costs should include documentation
costs such as those already contributed to MIL-D-lUO drawings,
specifications prepared under MIL-S-6644, or record requirements
for a MIL-Q-9858A Quality Program.

The Value Documentation Sub-section is chaired by Mr. Duffy,
There are Cznfiguration Management design reviews and First
Art-icle Configuration Inspections that closely relate to his
Sub-section's activities; we would like to be coordinated or
these subjects.

The Variety of and Unnecessary Data and Documentation Require-
ments Sub-section, chaired by Mr. Ramsey might, as some point
in time, ask us to comment on the configuration management
requirements in his area.

Finally, the Vendor Data Sub-sectiLn, chaired by Ni•. Symanoskic,
could assist us by defining the impact caused by imposing pri:ne
contract configuration management requirements on the sub-
contractor/vendors.

In summary, perhaps our interface recommendations may seem too
ambitious, but in order to insure consistent interpretations
we think that we must be closely integrated in all of our
related Engineering Documentation Section activities.
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OPERATIONAL PLAN FOR DEFINITION PHASE ACTIVITIES

Let's review our progress thus far; we created our AD HOC
Panels, we have a synopsis of purpose, the AD HOC Panel
responsibilities are being developed by the respective
chairman, we have established our sub-section interfaces,
and we will now discuss our operational plan. We have
obtained the AOA Steering Committee's concurrence, and
therefore have established an AOA Program Requirements
Baseline from which point we can proceed to accomplish
our objectives.
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} ~SUB- SECTION APPROACH

DoD Contract Definition activities aro subdividd into
three phases; Phase A, Phase B, and Phase C.

During Phase A, the government is responsible for nreparing
the definition package that describes the i'rograim Re.quir,-m
ment Baseline for the competing contractors to expand into
a Design Requirements Baseline.

During Phase B, the contractors, with assistance froin the
government, develop program management plans, propose
necessary changes to the Program Requirements Baseline,
write the required specifications and submit them along
with their Acquisition Phase plans to the governiment.

During Phase C, the government evaluates the contractor's
definition phase products, selects the winning contractor
and negotiates an Acquisition Phase contract which establishcs,
the Design Requirements Baseline.

!
During our Phase "A", we prolose that the government agencies
responsible for Configuration Management objectives and
implementation provide us with their latest directives and
documentation on the subject of Configuration Manigemcnt.
In addition, we need to become familiar with their
implementation plans and schedules. Wc exp( ct rno funding
for our services. The. only -Work Statement" required is
a letter outlining the particular govern:nent ag ncies nreds.

During Phase B, based upon the time span allotted by the
Government, we will review and comment objcctively on the
documentation and directives. Changes will only be proposed
when they f~cilitate interpretation or industry implementation
procedures without compromising the governmenL's basic
objectives. In addition, we will attempt to providtl plans
for industi,- familiarization programs in association with
our AOA activitiies. In our review of the various government
Configuration Management documents, we do not intend to
perform a "proof reading service" tor the government. We
shall strive for standardization and uniformity of basic
objectives and implementation roquircmelits, We intend to
make recommendations that will steri'jthen the compatibility
of th', DoD reouiro'nents and industry uiwrating procedures.
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We also intend to be very careful and not duplicate the
effort of other technical committees and industrial
associations. For example, we intend to keep closely tied
in with the Aerospace Industries Association (AIA). I
personally worked on the preparation of the AIA Identification
Numbering position which has been presented to various
members of government agencies, including Mr. Roach, General
Stanwix-Hay, and representatives of NASA. In addition,
George Charron has been active as a member of the Defense
Industry Advisory Council's activities on Configuration
Management.

During Phase C, the government will be requested to evaluate
our efforts, select change proposals for incorporation and
negotiate remaining areas of interpretaticn conflict, if
any exist. Finally, we request that the government assist
us in the finalization and implementation of our AOA
Configuration Management familiarization program.

The attendance of these very capable government panel
representatives here at our meeting today was a direct
result of an invitation extended by our Sub-section. We
sincerely hope that this is only the first of many inter-
changes of information on the subject of Configuration
Management. We would like to obtain assistance from
responsible representatives in the preparation of
familiarization and training programs to be presented to
industry representatives at our annual meeting and other
special occasions. We think that this is a very important
means of communication available to the government. The
presentations provide the government an opportunity to
communicate its requirements to industry's representatives.

I
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OPERATIONAL PLAN FOR ACQUISITION PHASE ACTIVITIES

Now that we have presented our Conceptual Phase activities
and our Definition Phase Plan, all that remains is our
planning for the Acquisition Phase.

ADA CONFIGURATION MANAGEMENT SUB-SECTION

We decided that it was much too early for us to consider
activities beyond our "Definition Phase". Detail planning
too early in a program stifles creativity and restricts
flexibility in adopting to changes in the state-of-the-art.

For now, we only want to assure you that when a requirement
for our services is made known, we will strive to accomplish
the request.

In closing, I would like to quote from a document prepared
for the Office of the Secretary of Defense, Director of
Defense Research and Enginpering, by Peat Marwicks Management
Systems Corporation. The document is titled "Lessons Learned
from Contract Definition", and is dated August 16, 1965. The
quote is as follows:

"When government guidance is too vague and general, the

contractors often have over-responded in order to include
everything that they feel the government might want. As a
result, the proposals have become 2xcessively long and
difficult to evaluate --- The government project team, however,
is in a position to lead a contractor to victory or defeat, so
extreme care must be taken to ensure fairness. The government
team should not suggest specific technical approaches, since
by so doing, the creativity of the contractors will be restricted
and the potential benefits of Contract Definition reduced. With
the proper balance, collaboration between the government and the
contractors will result in a better overall program plan and the
best contract document for development."
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B8 A }EIRD LOOK AT SOFTWARE

By: Don W. Dunn
Apollo Data Manager
Manned Space Flight

NA•SA

Mr. Dunn, a senior civil servant with extensive experience in government
service was first associated with data management in 1942, as an Army
Adjutant General. During the war 'ears, he advanced through adnistrative
levels of the Army, ending as an airborne dvision Adjutant General. Much
of the material covered in the Apollo Data Management presentation comes
from experience gained in 'eveloping data requirements for management con-
trol sy-te-s in the Army, Air Force Research and Development Command, Air-
ways Imoda-niation Board, Federal Aviation Agency's Research and Deveopment
Service and )ffice of Manned 'pace Flight of the National Aeronautics and
Space Administration.

Included among honors he has received from the Federal Government is the
United States Air Force Meritorious Civilian Service Award.

There is a time, in any effort producing an end product, when you stop occasionally
to evaluate your activity and what you are trying to do. At Apollo, however, we have
found that an occasional look-see is far from sufficient. Our hard-look-at-software
moments occur every minute of every day. Every plan devised, every change initiated,
every action taken, everything we do from the data management angle must be considered
in its effect on our end product, the reports, drawings, specifications, schedules, man-
ual s -- you name it -- that we call data.

Poes ft ipr-ove the system? Does it assist our operatiors? Does it make our data
better, easier to use? Does it save money? And, if it does save money, does it do
this without reducing the quality of our end product?

These questions rrmst be answered for everything we do, and answered correctly.

';e have to manage our software with the same care and detail that both industry
and government have used in developing, producing, and using hardware. We must ab~uzc
that the data - the software - the end product of data management is clearly defined,
adequately justified, promptly procured, intelligently distributed, and removed fro¶
the system when it is no longer of Apollo value. And, all this =ust be done with
dollar-economy in mind.

To do this managing job effectively and econcedcally, we need to know the size of
the da t a management problem, what xi. has cost in the past, and how the price we pay for
it. can be reduced in the future. We need to understand the organizations esteblithed
for our rurposes, the tools e~loyed in our work, and the procedures we follow.

These items I intend to discuss today, but first, we must define data itself.
"S.furt:nately, even about so simple a word as 'data' we find considerable disaareeme-.t.
,!o ruc'h. in fact. that one might say there are as many definitions of data as there are
;.eole defining It. At Apollo, we merely say that data is: INFORMATIO" I N A..
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,!any in industry and govermracnt, of course, look on dat-. as particularly technical.
"....nton, bat in Apo.lo we have found it necessary to hroaduer this thought- to take
"all t•ypes of information, i.ncluding technical and managerial. (.rr position ii. that

t-erce are two mragement systems working -- ore of these co;tcern.i CofI guration ad(--ti-
f!.cation and Accounting, and the other, of course, Data ,Mangement. Efardware `L.s:.
t.rclled through Configuration Identification and Accounting -- scftware is control. I!
through the Data Management system. It's that simple. Vie frixge a-.ca iter•s, such a:.
taics, that would seem to possess both hardware and software characteristics we -

aw i-woring a siyple question -- does the item under consideration cost a sinif',.r.
of. money? *if it does, it's controlled under one or the other uyntupi.

The amount of this software employed irn the Ano"lo Prora is ti-emiendous. '4,'2
.st'mated a couple of years ago that there were 18- to hO-thcucand differen. ine 3d
of data in the Program, generating two- to four-million copies 'ithin a given year.
•hec~ line items, you must remember, vary from a single copy, one-time report to FarIl.k
!Rep-rts that can run into thousands of scTarate documents.

In the Apollo Program, accordir., to our current consos, 220,*L46 copies of on--ti-.e
r-cortn are constantly going through the system. On a yen-77 basis, this r" aci-' a&oot.
1.3-million copies. Wo are not yet to the point of analyz.ing every line item O'f oata
being generated in the Apollo Program, but our current estimate is tnab we are abo)t
10 percent through the process of surveying each line item, putting it into th- :ryst arM.
or retiring ir,.

Havinr taken a look at. the size of Apollo data, let's now consider the cost of it.

Actual experience on major government research and development programs iadicate,:
tha 10 to 22 percent of the research and development dollars may be involced in the
acquiring of data. This assumes, of course, that a formal system of data iMnage:..ent is
.-n operation. Where no such system ewdsts estimates of data costs in research ar.d
,tevelop•,ont programs have been as high as 0 -percent of the total prograr.n outlay.

if we apply these 10, 22, and 43 psrcent figures to the principal contractor.. in
r.he trpol]o Program, we can even more readily see the effect of data managerient on pro-
grami costs.

Considering our present funding level, $4.5 billion, at the 40 percent estimate
where no formal data management system exists, we could be spending up to $1.7 billion
in acquiring data. If we use the 22 percent figure, which results when data is roni-
tored through arA itemized listing, data costs are a little less than one billion dollars.

But at ten percent, whern a formal data management system such as ours is fully
operational with its processes of review and analvuis to eliminate non-essential or
duplicate reporting requ.rw.ments, Apollo data c'sts are slightly less than a half
billion dollars.

I'hat does this prove? -- Only this -- every dollar we can save on data costs is
another dollar nmwde available for hardware. In fact, a one percent reduction in Apollo
data costs could mean au much as 5O-rdllion doll(%s additional made available for the
ultit at 'end product -- hardware.
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For this, it is e'asy to understand that a great deal of our effort and thought have
been expended with dollar-economy in mind. Later, I will point out to you some of the
specific actions we have taken in this regard.

11ow that we have the size and f"nancial inqpact of data on the Apollo Program, let's
take a look at our organization to meet the demands of the task before us.

It is well known that the government, from the XIhite House down, has become quite
interested in Data Management. Pm Industry Advisory Council cn federal reports has been
established. Also a Commission on ,cience and Technology was recommended to the 88th
Congress by then-senator Humphries. Although this bill was not made into law, an identi-
cal bill has been introduced in the 89th Congress, indicating the fact that our top leader,,-
appreciate the need for tighter control of documentation.

At Apollo, everybody in concerned writh data management, directly or indirectly. The
people directly concerned include the Apollo Proram Director, who establishes all Apollo
Program Office Tlicies, includinr data mana!gement. JTe also approves all data require-
ments for APO and selects experts for the Ad !!oc Data 'Teview Teams. The ýpollo
Data 11anager administers the A.pollo Data Management System wit, In APO and monitors func-
tioning of the Center Systems. lie is the in-house expert on the System.

In each of our Apollo Program Office sections, or directorates, a Directorate Data
1anager is functioning. They advise, review, coordinate, and insure that the total data

management requirements within a Directorate are consistent with their assigned task.

Apollo Ad Hoc Data Review Teans reviewi data requirements and assist the Program
Director in determining whether data requirements are sufficient and needed. The team
also evaluates the estimated ccst of data and its potential value to the Apollo Program.

11espcn.dents prepare data authorized fcr acquisition. They also provide estimated
costs for preparation of data and make recorn.en'ation concerning better ways of satis-
fying data requirements. The respondent may be a contractor, i 11ASA 1SF Apollo Center,
an office 1: thin ,1PO or 1ASA, or some other government agency.

.snecial feature of the Apollo Data Management System invo ves the use of Offices
of Primary Resnonsibility (OPR), the keystone of the entire System. The OPR may be one
man or a groir of men who initiate the data requirement, justify it within the Apollo
Progra.,, acquire the data, and control it after it is produced.

Of snecial interest to the OPT, although certainlyr used by all APO Data .1anagement
people, are several critical reference documents. These are:

TIne %\pollo Proeram Development Plan, section L of which states yeneral d-ta manage-
ment T"olicy.

".:PC 5(cO-( The Apollo Thociiiertation d.dministration Tnstriction, which discusses
(eneri_-`--a-ta- "*anaJemen't 'rocedre-•s r 7',e "rorra!,.

The \ i?, •1nlementin. .nstruction ?200.1, describes t1'e forms and procedures, the
data ranarenerht tools, to-T-uise_-iat" i.7 d, in addition. lists the duties of all \P•
:,er:,mnne1 concerned with managing data.
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The organization of APO for data management is quite sirmu.ar to that of the Depar...
rent of Defense. In fact, Apollo has made every possible effort to standardize with
POD procedures and forms, so that a contrartor 02.1 be blbe to reupwad to a %A 9 °.noli-
reuirrment just as he does to a DOD data reqidrc.ient, In Aplo, we control id-Lw .
generated data in the same way and under the :ame regulations v3 contractor-genon .ted.
data. This includes maiagemcnt as well as technical data. To put it anoth.er a. u....
system is devised on a do-.s-we-do pattern. If a contractor is required to repo--' K
a certain way or use a specified form in his response, the samc requirement is "± .,
on our owrn organizations in supplying :i--house prepared datn.

The tools of Apollo data management are, in jenerai, unot anlqw.- to the ;,I,,, 1 .'S
1n pursuit of the standardization mentioned above, we have Wdapted several fo,'wo .r
other governicntal agencies for Apollo use. The tools are de.!ignoi o accoiL : t!> V
data management objectives of timely and accurate data, presented in the most uvwTrh
form. Additionally, they provide a pattern or process by ',hich mwe can assurc ... t .-
requests are defined, Justified, acquired, distributed, and c3ntrolled. The da'a ma:-
agement tools I will discuss in detail are:

The Document Requirement Description (DW.f), the definition, tocl.

The Document Requirement Justification (DMR), which assures that the dkta
it concerns is really an Apollo need.

The Data Requirement Lit ( DRL), the acquisition tool,

The Apollo Document Distribution List (ADL), whic;h provides distributiol.
guidance within the APO.

The Request for Apollo Docunentz (IUD), to be used in requeotir, copies of
previously published documents.

The Apollo Document Index (ADI), which catalogs docunents published or
scheduled to be published.

The Document Requirements Description ((DI). NASA "orm 1107, is basically tho .same
as the A~ir Force Form 9. It defines the Data requirement in detail. We are presently
developing a set of instructions or checklint to assist both APO personnel in cormleting
the form and our contractors in responding to it.

The Document Reuiremae'at Justificatio. (DIRjL) is strictly an in-houso requirament.
It is quiAsimiar to a form the Bureau of the Budget has used for many years. It
presents a considerable listing of questions to be answered by the person requiring the
data. It also is of use to the approving office ir determining whether the data
requested is really needed.

The Data Reuirements List (DRL) is about the same as the DOD Form 2423. It is our
'shOpping- •a p-ioiodes not only ar. opportunity for the respondent, (the contractor
or APO Directorate preparing the data) to establish an initial estimate of the coat
of the data, but also serves as a contractua. instrument for the development of the data.

The Apollo Document Distribution List (ADL) is another in-house form. It provides
the OPR's estinate of who in the Apollo -ro'gra should receive a data item, and, after
coordination, beccnes the listing on which initial distribution is based.
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The Request for Apollo Document (RADL is an order blank to be used by an individual
or staff element in requesting data already published and distributed.

The Apollo Document Index (ADI) serves many purposes. Essentially, it is a catalog
of documents published or approved for publication. It is organized in accordance with
the 18 managerial functions described in the Apollo Program Development Plan and supports
that key management document.

In the sense that these Data Management tools assure that only the minimum of essen-
tial daca is acquired, and that distribution of this costly data is regorously con-
trolled, the tools not only put the right data in the right hands at the right time, but
they are also highly prized money-savers.

There are many other arcas, peripheral to the main issue of acquiring, dis+.ributing,
and controll ng data, where savings can be made. To these aress we have devoted a con-
siderable Data Product Analysis effort. The nay-off >erp is ,uch l-ri-or than you might
think.

But, before we can do any reallyr effective data vale enginrering, we must kMow
just how much money data is costing us. This is far more difficult to determine than
it would appear on the surface. Not onlr does every organizati-n that bothers to measure
this factor use its aim criteria, but 7any industrial firms are understandably reluctant
to release their figures.

As a starting point, we have taken our own experience, and any other information
on data-dollar-costing we could find, and listed these costs against various types of
data. From these we have developed a device that presents what information we have and,
hopefully, will enable others to come to our assistance. It is a do-it-yourself slide
rule. If you don't like our costs, there are spaces on the slide for you to enter your
own. In addition, with the slide rule, we provide an extra insert on which we hope
interested parties will enter their figures and return the extra insert to us. We will
put this infortation into our data bank and come out with a new and more authoritative
slide rule this surtmer. The current issue, of course, contains only our estimates of
data costs.

Once we begin to know what data actually cost, we hope that new avenues for
dollar-savings will appear. ý,t the lcast, we will know a great deal more about where
our data-buying dollar is going.

These, of course, are. not our only problems. Over-packaging and overly expensive
shipping methods, for example, may seem small in terms of the overall cost of Apollo.
Put, consider the way we receive documents in the Anollo Program Office, surrounded by
expensive cushioning material, wrapped in moisture-nroof paper. We think that by using
commercial packaging practice3, we could save up to 70 percent of our dociurfnt pack-
aging costs.

,he use of --nneces sari I.- cx •...e shipping uethods is rust as ever-present as
over-packagine. e had our 'al 1 roo-- checked for a ten da period and found that every
,Package of documents coning. in to the Apollo Program. Office was arriving by Air Mail,
Thecial Delivery. Jo, we called this to the attention of our contractors and asked
them to discontinue it. The worst of it was that we discovered our own people were
following the same practice -- we have the problem of educating our contractors and our
own sILhL)ing personnel at the sanc tine!
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I
SAlthougt shipping costs may sound small and unimportant, oib-der th1 -- we are

talking aboit shipments that cost an average of between fifty and a handred dollars,
In some cases, armed surveillance has been used, running up the price of tbe mailing
even -nigher: Associate these costs with the •illion-plus dourientzs mov-i.ng aroune in
ithe program, and the problem becomes far greater in dollar iriportance°

1 To correct such difficulties as these, wio needed standar&d. To our surnri-e, rxo
• .,andard for packaging and shipping ordinary documents waC availe. There wore s Zin-
sdards for packagiLng and shipping almost any!,hing else from d.eli ca'ce la!,oratoryr eqiu Tenft

to automobiles, but nothing on documents o,.¾er than drarwings. ', we preppr,-d o:r oiwr.
'Tis standard, along with other standards on how to nrepare tce r4CC VPents We cr.lI. l at&
.::wagement tools, is published in oir Apollo Docimert Pr"a.rartirjs 'trndaris T4an.!'•••:,

-5C 231h.4l.

As an example of areas where savings are possiblc, let's take a 1ook c & doc,me.nUý,
binders. Some )f the binders we have used have cost as much a5, DO.J0 per huriir.r',
v-ilc others have cost as little as $155.O0 for the same nu:'a)erc, a CL.9$ biuder .s
necessary for a certain document, it shoulc 1e used -- but,, if a •i$• binder :•&!.
;-itisfactorily do the job, theii certainly 6he difference ',oii.e ¼~ •vod and add1d ,
the amount of data savings made available for hardware-purc.-ase. .A';d thin conme,.t .
not necessarily pointed solely at contractor:. If we can ap:ply .such '-aving.s poli--es
to contractors, then we must also in honesty apply them to rurselvc.z

Document size is also an area where money-savings are possible. In IA3A Apollo.
we have found two major advantages to the use of 'paperback' sizes. First, i.t':• chearer.
Printing and publication costs can be cut as much as 66 percent by apprcriate document
size reduction. Secondly, -•ts more convenient. It can be carried along in a pocket
.for reading at your convenience.

In addition to all these actions aied at minimizing docu=ment packaging and
so .Tping costs, we have developed an over-oackaging, expensi.ve-sh•npidn label. ;'r!e have
issued these labels to our receiving clerkF, telling them, "'When you receive t package
t•hat looks as though it has been over-protected, or shipped by an unrnecnssarily exnen-
:vre neth1od, sti,-k one of these labels on the document rec•pt".

':ow we have the shipping clerks working with us on --educing packaging and shipring
co-ts. The next step is to get the top management people into tho act. For then we
:iave devised a 'I!T2C0'JINP PISThRTFPUTON' label. To t ese people we have said, "'.9hen
'ou receive a dociment you don't want, stick this label to it and send it back. :'e'll

-k- ',-or name off the di stribution list".

.'o, the system is working. WIe have our packaging and shipping standards, we have
mhe men on both ends of the system working with us. And, the costs of packaging and

sh.ipping are coning down. But there is one big pool of brainpower and experience we
.Pve not yet tapped. ',,hat about contractors? Tlere is no (' ,iubt they often receive data
requirements they know are unessential, too complex, redundant, untinely, or will cost
"ore than they are worth.

W-e are now exploring means and methods for bringino the contractor mcre intimately
cino the nicture, Perhaps we need a L-bel for the. to use, a !nbel to permit then to

ezcrr.':• t'heir ýmncwaledge and exqerience to Apollo advantaf-e. Letters., memo's, and tele-
"1iont Calls ?c)p, of course, but "-what i#e need is a faster, nore ixfornal, more convaen-

"e:. ".et•cd. We are w.ide open to s'cx•ons.
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R & D DATA COSTS

ORIGINAL NEGOTIAtED COST

CONTRACTOR ESTIMATE (APPROXIMATE)

HUGHES AIRCRAFT CO. (HAC) $3, 116,321 $3,570,000

GOODYEAR AIRCRAFT CO. (GAC) 1,507,064 510,000

THIOKOL CHEM. CO. (TCC) 5,363,739 470,000

MARTIN-MARIETTA CORP. (MMC) 2,312,869 600,000

AERONUTRONIC DIV. FORD fADF) 2,591,357 4CJ,000

GENERAL PRECISION, INC. (GPI) 7,701,707 4,300,000

BECHTEL CORP. (BECHTEL) 14,570 50,000

$22,607,627 $9,9l,I I
210%

TOTAL COST

1 . .I I I I I I I I I I II

THOUSANDS OF DOLLARS
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APOLLO DATA MANAGEMENT SYSTEM I

RODUCTS
MUST BE

CONCEIVED TESTED

DESIGNED DISTRIBUTED j
DEVELOPED USED
PRODUCED SERVICED

I

APOLLO BATA iANAGEMENT SYSTEM l
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*APOLLO DOCUMENT COVER PREPARATION

?pottO pROCRAN' *APOLLO DOCUMENT SIZE
9APOLLO DOCUMENT TITLING
oDOCUMENT PACKAGING AND SHIPPING

SA'POLLO

,RPllA3A'1ON oAPOLLO DOCUMENT WRITING GUIDE
l 0iAAIos *APOLLO DOCUMENT ABSTRACT PREPARATIO."J

OPRINTING LAYOUT ECONOMIES

(BOTH SIDES OF PAPER)
*FRONTISPIECE LAYOUT (REQUIREMENT FOR

AUTHORIZED SIGNATURE; WHAT PARAGRAPH
DOES REPORT RESPOND TO, ETC.)

eQUALITY CONTROL CHECKLIST TO BE INSERTED
IN FRONT OF DOCUMENT

, . .'SIGNATURE OF AUTHORITY
. .EFFECTIVE DATE
"&"ABSTRACT PREPARED
6'WORK STATEMENT PARAGRAPH
R'ECONOMICAL FUNDING & REPRODUCTION
bfCOPYRIGHT RELEASE OBTAINED

' ; i-,P73
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QUESTION and ANSWER SESSION

B9

"Expert in the Barrel"

Moderator: Various

Panelists: D. W. Dunn
J. L. Flippo
F. N. Grimes
Capt. F. G. Law
Lt. Col. W. H. Mason
C. A. Nazian
1. W. Roazh

A. W. Snodgrass

QUESTION Do you have any feelings at all with your
experiences as to how deferred ordering of data
might work on the major jobs? I am concerned
more with NASA. We are supporting Marshall in
this particular area and are looking at point
to point distribution in something maybe as far
out as this. There are, of course, cases of
many engineering changes, a constant flow of
engineering changes and it would be like having
boxcar size orders on a daily basis. Do you
have any feel just in this area? Could it be
applied to R&D and could it be a savings ir
time and dollars?

MR. FLIPPO We, in AFLC, have no experience on R&D contracts.
We are attempting to apply this technique thru
the DD Form 1423, on all data subject to delivery,
calling for it to be delivered at the Latest
possible time the Government has a need for it.
I would suggest that the question concerning
R&D contracts be prevented to Headquarters ýýFSC,
Attention, SCSVN, Lt. Col, Rennhack. They are
revsonskb1z for the R&D ý'rogrars.

QUESTTON On A proprietary item how would this work, have
you had experience in using this system for
competitive procurement? Drawing the data from
one source and then when you need it, go out on
competitive procurement, have you been successful?
liow is this paid for, do you contract for deferred
ordering of dat. on some basis, and for how long
is this coverage? Our typr of items, for example,
are in the system for maybt 20 va,'s.

B9-1I



MR. FLIPPO At the present time, this technique is only being
applied on large systems procurement such as the
0141. There once again the rights in data clauses
of the contract are equally binding whether the
data actually accrues to the Government, as it
formally would have under MCP 71-77, or it remains
with the contractor to be ordered as required. When
we order the data from the contractor, the same
rights in data clauses apply. To answer your next
part, concerning the pricing, we have a basic
ordering agreement with any contractor with whom we
engage in this approach. A pre-determined price for
a square foot of blueprint, an aperature card or
whatever we may be procuring from him. The feature
of how long a period we have, as I indicated this
morning, are still in what is referred to as a
service test. Sometime prior to completion of
production on each one of these systems, we will
have to make a decision whether we want to bring
all of the data in-house or whether we want to
continue to negotiate for the delivery of the data
on an as required basis.

QUESTION So you will make this part of jour test?

MR. FLIPPO That will be the concluding part of the test. In
the case of the Cl41, it will not occur for sometime
to come.

QUESTION Similarly then, the cost of maintaining the data
for Government use will also have to be determined?

MR. FLIPPO Yes Sir, as long as we have aL active contract and
we are buying huge quantities of dollars worth of
equipment from the contractor, there is no problem,
Someday we are going to have a completion date of
the contract and at that time we will have to make
a decision as to what data we will bring into AF
Engineering Data Service Centers. But, assuming
that we bring the data in at some future date, we
will have eliminated the thousands of revisions,
and the thousands of new drawings that have been
added and deleted during this production phase of
the program. This feature has already far exceeded
our anticipated goals, and likewise the cost of the
actual data that has been delivered to the Air Force
has been much less than we had anticipated.
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IQUESTION But in this case you do not have any breakouc
procurement to speak of?

1 MR. FLIPPO We have data item P14 which is our competition with
confidence program (the AF version of project break-
out) where we have an agreement with the contractor
and he codes items in accordance with MIL-STD-789
as to how we are going to reprocure the item. If
we are not going to reprocure the item competitively
the reason for the contractor's and Air Force's non-
concurrence in procuring the item competitively is
required.

SQUESTION Source Control and Specification Control as defined
in MIL-STD-IO0 both say drawing such and such
describes or depicts an existing commercial item.J There is a big ground in between that does not cover
comr,-cial items. TG this going to be revised?'

MR. NAZIAN It is teing revised, however, the intent of keeping
it for cc-mmercial item coverage has not changed.

QUESTION Will everything between a Specification and Source
Control drawing be called an envelope drawing?

MA. NAZIAN No, but I suggest that this is a possibility. If,
for instance, you are providing an envelope design
and are not interested who makes th-e item, but your
research has uncovered nothing that meets these
requirements in the commercial market, you can still
provide a design parameter type of definition. The
env,-lope drawing in the MIL-STD-100 gives you that
information.

QUESTION Would you convert that drawing to a Specification or
Source Control drawing upon the introduction of this
item to the commercial market, if it became commer-
cially available?

MR. NAZIANT X probably would not, because it would most 'Likely
cost more than it is worth. It depends on the
nature of the beast.

QUESTION On the Specification Control drawings, we do talk
about, in the present MIL-STD-lO0, the requirements
for two approved vendors that have been tested. Is
this going to be changed i--9TfT-STD-IO0?
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MR. NAZIAN Yes, this smacks of pre-qualification and all the
specification control drawing will probably state
will be that we have selected this item and these
are known suppliers of the part. Now, whether or
not the part conforms to the requirements specified
is not an "a priori" requirement, it is an acceptance
inspection requirement. The vendor has either
produced an item that responds to the definition or
he has 'not. It does not matter whether you are a
contractor accepting a part, or the Governmen.
inspector that is accepting something. One must
inspect against the contracted definition. This is
different than qualification against a specification,
however, qualification against a specification does
not eliminate acceptance inspection.

QUESTION In the revision of MIL-STD-100 there will be something
that will eliminate this requirement right not for
two qualified sources-

MR. NAZIAN That is right, there will be sources but not the
word qualified. Actually this was supposed to be
nothing more than a shopping guide or an aid to a
contracting officer. Howev.r, when it is convenient
to sipply {nfor%.,ation to a contracting officer, we
will place this inforanatiorn on the specification
control drawing.

QUESTION In the keynote address that was given for General.
Stanwix- Hay, ''t was mentioned that we should all be
looking tcward the future when we could use computer
type data. This is right now in conflict with some
of the items that are cal led out in MIL-D-1000 and
MIL-S".D-100, wita' respect for instance, to vendor
callout on soeeificatLons. It would be much more
convenient for us and I aim sure that this is true
of other industries, to provide the military with
a list, for instance, a computer list or a tape of
approved vendors on particular company items. Rather
chan haxe tlis on tne face of the specification
where it involves revision entry on the specification
and a continual up-date, we would like to go to a
syste,ýi that a1lows us to update thL computer by IBM
cards. Can we see the day ; .en we as contractors
will b5: allowed to do th-e same thing on specification
and source control and envelopr, drawings? Where we
do not have to shoý, the vendur on the lace of zne
specification but can give yot. a tape or an
auxiliary list?
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I MR. NAZIAN I would expect that within the next six months or so
this will be clarified completely because we are
going to the policy people at DoD/OSD to get an
answer on this.

QUESTION Do you anticipate that This will come in time for

"the revision of MIL-STD 100?

MR. NAZIAN Hopefully it will.

QUESTION If the Government does ask for drawings on their
format with their numbers, is it axiomatic that
it must therefore be Form I?

"MR. NAZIAN That is right, in terms of MIL-D-1000, this is
precisely how they would order it. They would say
Form I and then the category for design disclosure

1. parameters.

QUESTION Then Form I need not be Government format,
Government drawings?

MR. NAZIAN The specification calls it out rather clearly.
Form I is against MIL-STD-l00 which provides you
the Government format for the drawing, however, the
Government does not necessarily have to supply you
with it, but you must have name and number on the

L Form i drawing. This can be done if it is permitted
by the contract or by the request.

The data manager may decide he wants to go this
route as his particular in-house control system may
be such that he can accept contractor numbers. It
may cost more money to convert. He has to know all
these things and make a decision early in the game.

QUESTION Is it not so that where the Government calls •or
Form 1, really, the only difference between a
Government format, Gover.-nment number, and the
contractor format is that little number at the
bottom and the format?

MR. NAZIAN Essentially, that is right, if you are following
a Form I requirement.

QUESTION If 6his drawing is an assembly and you have a lot
of callouts, is a list of materials allowed either
on the drawing or off the drawirif:&
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MR. NAZIAN Either one is allowed. The man who orders the
documentation decides this. He makes this require-
ment loud and clear when he goes out with his data
call.

QUESTION What kind of problem does he have if it is put on
the drawing?

MR. NAZIAN A list on the drawing leads to many internal problems
on how you handle your data. In my own operation,
I cannot have a data list on the drawing. All of

.my data lists, within the next 18 months, will be
automated and I will just receive input cards and
never get a data list as such. The by-product of
my data list is a technical data package list which
provides a technical data package to go out on
procurement. It lists everything needed and can
and does do many things other than what drawings
do.

When I don't need this ability, I can put it on the
drawing. Form 3, Category A, for instance, which
is a design evaluation, can be accepted that way,
but if the item is going to go into a logistics
system, we would have problems.

QUESTION If you do have this Government format drawing
requirement, does this mean that on the list of
material on a given drawing, that you cannot use
any commercial part numbers or any of your own
company standard part numbers?

MLR. NAZIAN No, it does not say that. Your require-ments for
your parts lists pretty well spell out the identi-
fication in these situations. If you have used
items that have these discreet identifier numbers
you are supposed to list them. However, if the
requirement. of MIL-STD-143 apply, then you have
another proL...em because you must translate some of
these identifications into what we call higher
level documents, either a nationally recognized
industry standard or up the line to a federal
standard.

QUESTION MIL-STD-143 governs it then, and if you transfer
it up the line, then you must, but if there is no
existing standard, can you then use for this ihem
the vendor's number or your own company standard?

MR. NAZIAN Yes, but then you must also in addition provide r
copy of that document complete to the extent that
we have ordered a category copy.
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QUESTION The copy then, must it be on Government format?

MR. NAZIAN Not necessarily. My advise is to look carefully at
the particular situation in terms of the category
and in terms of the forms situation.

QUESTION We have a Martin specification of an internal
Company part. Would we have to re-identify and
put it on another format to meet this requirement?

MR. NAZIAN If it is in keeping with the category and Formt.content, "no", it would not necessarily have to.
You have to be precise in this respect. You will,
however, provide copies of all of this information.

QUESTION Do you have any problems with people complaining
about book form drawings, revisions to them requiringj padge after sheet i and all that sort of thing?

MK. NAZIAN Yes, there are some in that area and it escapes me
at the moment as to what we finally put in the
MIL-STD-1O0 document. I am not sure whether we said
to put the revision on every sheet or not. I do not
have the MIL-STD-1O0 draft with me.

QUESTION If you put these revision sheets after sheet 1, it
necessitates re-numbering every sheet per the data
processing route. So, all we are doing is putting
the first ones on the front sheet as far as we can
go and then putting revision sheets at the end.
Are you looking into this problem.

M11. NAZIAN Yes Sir, that is one of the things that come up and
we are looking into it.

QUESTION Oi the 1423 Form thei ask for a price on maintenance
mission items, source code MM1. I put my company
ii the red because I quoted this and it was based
oa my estimation of how many drawings would be
submitted. When they came in with the requirements,
they requested an extrem, ely large amount of drawings.
I looked up past records and found how many drawings
had been source coded 21L on a similar piece of
equipment so i based my quoting on ti~r. I was
stuck with microfilm way above what 1 q'uoted. Have
I any recourse other than to use this example as
a guide and increase my quotes accordiugily

MK. NAZIAN 1 would say that the package that you bid on was
not adequately defined for the number of drawings,
and you responded to a weak definition. Under the
concept we have right now, it is the Government's
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MR. NAZIAN responsibility to completely define its requirements
(Continued) so that not only the contracting officer but also

the contractor is fully conversant with the require-
ments. Under that situation, I am sure that you
could come back and then come in with a price on
something. It is your business to do this. The
data manager must make sure that all of the require-
ments that he visualizes for this thing is spelled
out otherwise, he is going to price himself out of
business too.

QUESTION I advised the Marketing people that I was going to
quote these items on a no-quote basis, that I would
quote them when I knew what the package consisted
of, and they turned me down. Is this proper?

MR. NAZIAN Certainly, how can the Government then judge you
against the other RFP's? You have to put the dollar
numbers down.

QUESTION On most 1423's lately, in regards to the procurement
source quoted "P" items, they tell you they are to
be negotiated later. Should it not be the same for
source coded MMI items?

M.. NAZIAN That is the way it should be. If they cannot tell
initially, they should say that after such time as
we know precisely what we are going to do, we will
negotiate the package.

QUESTION The Engineering Documentation Section of the
American Ordnance Associaticn has capabalities, I
think, ti at would be of benefit to NASA. A lot of
years of experience of our members and we are
certainlv looking forward to any assistance that
we can provide to you. We have not been too
successful in years past in getting together on
the NAS.A/AOA documentation subsection, is there
the possibility that we can?

MJ. DUNN I believe that in order to get something concrete
going, you should write a letter to NASA arid
indicate formally your desire to create this
situation of participating a little closer. I
would say that you probably should address this to
the Administrator.

QUESTION Do you have any evidence as to the extent of the
contractors problem relative to differences in
Government forms and formats as concerns configura-
tion management or other kinds of Government reports:
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MR. DUNN No, I really do not. I can only speak from the
standpoint of data management and currently we are
only laying on two for%.-, that is the DRL, which
is the 1423, and the DRD, which is the Form 9. AsJfar as my responsibilities for generating these
forms at the present time, I am only guilty of two
and as I said in my speech, we will use the 1423 or
the Form 9 as long as it has all the information in
it. By that I mean, if it haq the kind of informa-
tion that DoD would require, (,e require exactly the
same. I have seen a lot of Form 9's, and you
probably have too, that just do not cut the mustard.
Until we have a Form 9 that first of all delineates
the data needed, I mean in depth, I do not think
we have really solved the problem. We have a long
way to go in having people actually define what
they really want in terms of data. But I would

- have to refer you to Hal Holland on the configu-
ration management form because they are the
responsible people for generating them.

QUESTION Are samples of DRJ Forms available? We have been
trying to develop one of our own and I, like you,
would just as soon plagurize.

MR. DUNN Yes, they are. I do not have any with me. If you
just give me either a phone call or write us, we
will be glad to give you copies of the DRJ's.

QUESTION The Navy has taken a completely different approach
to the ADL than the other two Services have, and
it appears that even the Air Force is getting away
from the Form 9 now. They are saying, for example,
that they are too long, let us get the requirements
back in the specification where they are within
context. Which direction is NASA moving?

MR. DUNN This is a subject dear to my heart. The NASA system
that we are trying to push is that we would rather
see discrete Form 9's, or DRD's, on every contract
until we have gained enough experience to standardize.
At the present time, I do not believe that there
are very many standard Form 9's that can be applied
across the board to contracts. There is always
the exception made and we are loaning towards
creating a Form 9 or a DRD which is, in effect, a
shopping list of all the best ways to lay on a
data requirement for a specific type of an operation.
Then we would *ive this particular standard form to
the line organizations and say to them, select the
specific element of this DRD that has application
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MR. DUNN to your particular program. This is the way we
(Continued) see a standard at this time. Now, in so far as,

should we stay away from Form 9's and just refer
to specifications and standards, I will be frank
with you, we have not had enough experience to
make the decision. I would be the first one to
admit that it is ridiculous for us to re-copy a
standard and put it on a Form 9, particularly if
we are going to copy say 20 to 30 pages or even 200
or 300. At the present time we are trying to insist
that at least if you call out a standard, call out
just exactly that part of the standard you want to
impo-e and we insist that you have a negative
approach and say these things that are in the
standard which will not be used. Now this is what
our thinking is at the present time, but the problem
of replacing standards and specifications and
existing reg's with DRD's, or Form 9's, I do not
think we have enough experience to really say which
way we will go eventually.

QUESTION Is there any data or studies available on Value
Engineering on this technical data, or R&D reports
particularly?

MR. DUNN Yes, we have a standard out that is in draft form
on Operation Paperback which tells you exactly
how you will apply Operation Paperback to any kind
of a report. We have, of course, a standard on
packaging and shippinig of documents and we have
about 10 or 15 in the mill. They are in various
stages of preparation. For example, we have one
that is just about finished on a standard for
indexing, in other words, how will you produce for
us indexes of documents generated by the contractor.

QUESTION Can you tell me more of the sort of intrinsic value
of the content of the report, rather tha- in the
various things you have to to process it?

MiR. DUNN Yes, I get your point. %e have a standard on
Preparation of DRD's and DRL's and Lhis is just a
good IG check list, which identifies what makes a
good data requirement description, it tells ,ou
what should be in the scope of the data requirement
description, how should the data requirement
description be prepared. I think at the present
time we have something like 50 elements that we
heck and say look down this list and if you have

iwered all of these questions then you pretty
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SMR. DUNN well have created a good data requirement. You as
(Continlied) a respondent to this DRD then would be in a position

to take this particular data requirements laid on you
and create your document, and hopefully, if we have
done a good job then of laying on the requirement,
you will have a technically adequate report. WP
have done a lot of work in this area and think there
is a lot more work to be done. As you know, you
can get volumes on how to write a good technical
report. Right now we are in the throws of selecting
wnat we think will be the best elements to put in a
document requirement description work sheet- which
U*1i assist our people first. Remember, yoý. cannot
do a thing until our people give you the intelligence
of how they want this technical report created, how
they want it organized, and how they want it framed,
amd what should be in it.

QUESTION Are you going to apply that DRD process to our
reports now for the things we produce?

MR. DUNN Definitely, you should get a request from us asking
you to write a DRD. We have prepared one. Remember,
"we are both in this game together and my position is,
why shouldn't we both use our intelligence. If I
put what I think is right down I am sure that with
the experience you have had, you must have some good
ideas, let us meld them together and then we will
come up with the best one. So, we say to you, you
prepare a DRD for us, we have one, or are working
on one, and then we get together and say this is
the DRD that is really responsive. We are doing
this with all of our contractors, Marshall is
doing it with all their contractors. So we are
asking the contractors, where it is possible, you
write DRD's, you know as much about this business
as we do, and you tell us what you think -ou should
be doing, what should be in these reports, and it
fits both of us.

"QUESTIoN What action is being taken to standardize on
configuration management terms and terminology
related to specifications, baselines, inspections,
etc. '

MR. ROACH This is a real problem. As all of you recognize,
the Services are at least, let us say, semi-
autonomous.

The purpose of OSD is to ask for something to he
done. To establish the Program Requirements

B9-11



MR. ROACH Baseline or Baseline 1. and then to let the Services
(Continued) do it - to accomplish the job as is best, in their

judgement. I believe this is the correct way of
doing it.

This obviously does not help irn standardization.
& We are trying to straddle the fence and I really
V cannot give you a good answer to thip question.

As you recognize, our directive has certain
terminology in it. Tble terminology d~iffers from
the terminology that each of the three Services use
and differs from the terminology used by NASA., I
do not think it is appropriate for OSO to direct
that the terminology for baselines be exactly as
it is in our directive. I do not think it accomplishes
any useful purpose. I think the slight difference i~n
terminology, as long as the baselines mean the sa~me
thing in definition, can be accommodated. I do not
believe that in any company, the corporate structure
dictates exactly the terminology to be used. Essen-
tially the same is true in the DoD, with OSD equivalent
to a corporate office and the various services
equivaient to a division. I don't believe DoD should
try to be authoritative in this regard either.

We s-.ould try to assure that when the Air Force talks
about program requirements baseline and OSD talks
about function~al characteristics baseline and one
of the other services talks about som~ething slightly
different in terminology, that we are all talkin~g
about t'.e same thing. That is the best answer I can
give you.

QUESTION Some contracts now provide for varying levels and
types of supplier configurati~on control. based upor'i
complexity and criticality of the item. Are such
provisions going to be spelled out'in new DoD or
Navy Configuratio~n Zlarnagement Regulations:

CeVIT. LAW I do qot think our approach uould b~e grtearly
different from any of the other s.rvices. S Ien kin 1g
for the Navy, we anticipate tEhe degree ot cconki:rol
depends on the comnplexity ot t~he i~t~em, interfact-
problems it generates, controls, or CPo'it1ributcs, to.
Good selective management sh-ciLd aluays pz-eval. I
think if we do this we will. a~ccornplsti tile. pttrposc.

QUI ST L0N Is it reallv necessar:v fur tthe gove rnment" tospciL
in detail the methods to )-e used bV. tile contractor
in prod'icing items such 65 Cent igurat ion S1t~tuS
Accouniting Air-portis:'
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COL. MASON I do not think it is necessary. In fact, the military
standard on cornfiguration accounting will not specify
the method. It will specify the product to be
produced, namely, the ke, elements that you must
account for in conjunction with a configuration
change. Now we do offer a specific method in AFS.
Manual 375-1 that could be made optional as a
method. As I say, the DoD MIL-STD will not require
this as a mandatory condition.

QUES'TION Can a prime contractor allow for supplier configu-
ration management training costs as a line item in
his contract?

MR. GRIMES 1 do not pretend to be a procurement eý-pert so I
am not going to try to do much with this question.
I understand there is an ASPR clause that makes
some provisions for training costs, but I am not
lamiliar with it in detail so I am afraid I will
have to duck that one.

CAPT. LAW I do not think I can sit still on this one. I feel
that if there is no increased cost to the government
we certainly are not going to object to what you
do with your subcontractors, but otherwise I think
it has to be covered in the prime contract with the
limitations spelled out. Regariless of what ASPR
may say, I am sure that ASPR will. iupport that sort
of philosophy.

QUESTION ANA 445 provides for approval of Class ti change
classification concurrent with the contractor's.
release. There has been a trend towards government
technical approval of Class II changes prior to the
contractor's release. What is your agency's
position on this subject?

COL. MASON The Air Force policy on this is very clear. It is
that Class II change activity is the inherent pre-
rogative of the contractor and the *overnment'a
only interest in it and only right is to review for
the proper classification and that it is properly
classified as a Class II change.

MR. ROACH Not that I disagrv-i at all with Bill but let me
delve into it a little bit more. we have run into
a lot of trouble with C!ass I and Class It in tvying
to actually define them. Trying to define them has
gotten tis into all kinds of difficulties in the
configuration control -"Andard on Class I and
Clas* I! uaivers and deviations. Actually, every-
thing that concerns the physical characteristics of
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MR. ROACH an item while you are operating under a system
(Continued) performance specification will generally be Class II

because we are only governing to system performance
and therefore dimensions and that type of thing will
generally be Class II changes during development.

Now where this will not hold true will be those
situations where we put into the system performance
specification certain design constraints that you
must meet. These have a tendency to be physical in
their nature. Let me use an example. The C142,
could possibly have had a design constraint on the
size of the cargo compartment so that the Lance
missile in its erector-launcher could be carried.
Changes to that constraint would, development under
a systems performance specification, be a Class I
change. But all other physical characteristics
would be Class II during development.

When a product baseline is established, there are
far fewer and in some cases there could be no
Class II changes. It depends on how deeply in the
work breakdown structure identification we go
because of desire for reparability or the desire
for competitive re-procurement or for breakout.
It could very well be that every last nut, bolt,
and screw is controlled in which case there would
be no Class II changes.

Obviously that condition normally does not exist
because, in practically everything we buy, we have
some commercial iters and in commercial items any-
thing below the form, fit, function of the total
commercial item is Class II.

QUESTION Do you visualize the recessity for Defense
contractors or NASA contractors to establish
separate identifyable functions labeled Configu-
ration Management and if so, how are they going
to avoid this charge of cultism?

COL. MASON As far as I know, the government does not dictate
how a contractor will organize his business unless
we do specify in the contract itself that you will
have a project type of management. I do not feel
that we should, as tar as I am concerned, dictate
whether you have a specific functional area so
designated for configuration management. That is
up to you.
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CAPT. LAW The questio:n he asked was, "Do you think he snould
have one"', and frankly I think particularly at the
beginning you are going to nave some people until
the other people become indoctrinated in the
procedures and methods of doing things - this will
probably save you some money too. Of course the
purpose of the whole exercise is to bring better
control and to identify those things which we
should be doing and control them and eliminate
unnecessary control.

Now this does not mean you have to have rigid
control up and down but we certainly must identify
the things that have to ue controlled because your
costs are important to you too and they determine
how much money you make. If you do not control the
one's that you ought to control, you will find
yourself doing things over at considerable expense
at times. Sometimes it is covered iL- the contract
and sometimes it is not.

QUESTION Do you think that configuration management is
analogist to these other disciplines that again
have been referred to as cults, in so far as that
they attempt to fill a gap or improve a situation
which DoD and NASA feels in need of improvement
and can be improved only by assigning the responsi-
bility to specific people trained in the disciplines?

CAPT. LAW Well, I chink that you must make it clear. I think
that you have to understand that what we want to
accomplish is to identify. First identify what it
is you want to control, control it and then keep
records so that you know where you stand. This is
what you are trying to accomplish really, to
identify those things which need controlling and
control them and this is something that you will
want to permeate your organization. You just do
not want to exist in a small entity. I am sure
that small entity may be necessary to do the
missionary work but this is something that has to
permeate the whole organization to be successful.
It is not something where you can sit up at the
top and crack the whi) and close the book and
expect it to happen. It is not going to happen
unless the people that are doing it can see the
advantages to their operation and sometimes this
takes a bit of selling. I do not know whether
I have answered your question cr not, but I hope
I have.
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QUESTION I am not sure either, Captair. At the present
time we have a corporate policy which says that
each division shall have an identifyable configu-
ration management function and I am presently put
in the position of commenting as to whether we
should have such a corporate policy and I would
appreciate your comments.

CAPT. LAW I think we must have ways and means of identifying
our interfaces. For example, in controlling them
so that what we do in one place does not affect
somebody elses operation. You do not proceed
independently. Of course this is where we have had
much of our trouble in the past and why we really
precipitated so many changes. We have had one guy
over here doing something to make his little piece
right without adequate consideration of how it
effects someone else. So if you identify what you
must control and that which has interfaces I think
you will make money.

QUESTION Is my interpretation correct in what you said?
You feel that unless some individual or group,
depending on the size of the company, is given a
specific responsibility for generating policy,
educating people, etc., that you are not going to
get a high level of control of configuration
management?

CAPT. LAW Well, I think a lot depends on how complex your
operation is. Sometimes this can be a one-man
execution. He can control and run it all but if
you get into a big operation then it becomes
bigger than any one man to see that it is
adequately done.

QUESTION Is there any philosophy right now which will
extend the configuration control baseLiDes that
Mr. Roach professed that is beyond product base-
lines, in other words, to the operational or use
baseline?

CAPT. LAW After you have established a baseline there is a
need to know where you stand. For instance, if
you have established a baseline and you are going
to make subsequent changes to it, v,-o, have to
identify the changes you made to a particular
baseline so that people know what you have and
where it is. We haie plenty of examples, for
instance, in some of our systems at sea where we
are spending an awful lot of money going back to
try to identify exactly what we have because we
have some other people makizig changes to things
that do not exist out there.
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QUESTION When are you going to put your foot down on
unauthorized alterations and modifications?

CAPT. LAW Part of the discipline is to prevent this. These
have to be controlled. You do not make a change
without it being properly authorized and then
you must record and document it. This is the
idea of the whole system.

QUESTION Would you be better off in just knowing that a change
had been made and allowing the operating forces to
give you an easy access route for affecting a change
in a particular baseline configuration?

CAPT. LAW I know our weaknesses. I am not sure I know how
to cor.'ect them all or how to insure without the
cooperation of everyone that the discipline that
is required is followed, but I think we all
recognize that some discipline is required and
it has to be rigidly enforced.

QUESTION Do you intend to extend the baseline control
that you have presently on the contractors into
the operation field?

CAPT. LAW Well once the contractor, for my money, has
delivered so-mething then it becomes a new
problem. Not as far as the contractor is
concerned but as far as the Navy is concerned.
The reference point is different. We always
have to know what our baseline is, that is,
what we are talking about.

QUESTION When a contractor delivers a product to you is
the responsibility of the configuration of
that article no longer h.i

CAPT. LAW No, I am saying of the delivered article. You
are trying to be too specific. It depe-nds a
lot on how a contract is written and what we
are talking about. If you are talk :v- about,
for instance, a ship and you have a specific
power plant there and it is identified, it is
our baby after you have delivered it and we
have accepted it.

QUESTION To be specific, a Polaris missile is delivre!
to the Navy. Unfortunately, Lockheed dnps not
relinquish the responsibility for the knowled&-,n
of the conft.iration and if a future modification
to that delivery is necessary, how do they get
this knowledge to the proper people without
goi iq thru a chain of command that dies on the
vine:
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CAPT. LAW You have a special situation in the Polaris
Program, in this cur,'e:it support that we have
and how we utilize that support. Now that is
a specific case. You are really worried abou.t
the day that we go to in-house support and we
are not quite there yet.

QUESTION Can an operating unit submit an ECP to the Air
Force, to the Navy, to the Army in the operating
Armed Forces?

CAPT. LAW Certainly, this is part of the system. We have
a system for the feedback from the forces afloat.
It does need a little streamlining and this is
oThat we hope to accomplish in otr efforts.

MR. GRIMES This is an EIR in the Army, but it should get
into the same channel.

QUESTION We have recently been screeLaing items thru the
Defense Logistics Supply Center (DLSC), and
they come back with FSN's for them. Now, our
problem is, having the FSN for thias. How do
we get the drawing support so that we can go
ahead with the procurement package?

CAPT. LAW I would say the answer to that question is
ask DLSC. They should provide you with what
they made the decision on.

QUESTION We are getting a stock number for an existing
item which they want us to use from inventory
and cn a new item. There is a savings to the
govern-ment for us to use it even though it may
be a design increase. DLSC tells us that it
exists and they may give us a manufacturers
part number but this does not tell us what
item under that part number is act Lally being
used. How do we rationalize this situatioY?

K1. GRIMES I do riot thin-, there is z:.y real good answer
because in nany cas2s, we do Qot have the
complete data. If it is a Type I identifica ion,
it is supposed to have been described eithL-r by
specifications or drawings of the gover-i,' ilt,
but this is not always necessariLy so. Evert
if it is so, it could be only a performance
specification and every make could be a little
bit different. I am afraid we are a long way
from the answer to your que-stion really. It
becomes important. We do not deny this and
we know we have a prob].e'i but finding the axi-er
for it is something else again. We are trying
to get a bet er interchange of date. I think
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MR. GRIMES some of the people have mentioned the EDRS
(Continued) System that was under pilot test and there has

been a number of other syscems under pilot
test which will permit exchtange of known
specifications, drawings, purchase descriptions,
and what have you. But, it is going to be a
good many years before this really covers the
waterfront enough to be of more than a partial
aihswer to the problem.

QUESTION Really what I am asking is does DLSC assign a
stock number without adequate documentation to
make that assignment?

1MR. GRIMES This question cannot be answered yes or no; it
depends on the use. To serve the present DLSC
use, the answer is no. To serve as a design

I item, the answer is yes. I think under the
DLSC long range plan they will eventuclly get
this licked but it seems sometimes like it is
almost hopeless. If they get all the documen-
tation that they are contemplating asking for
there should be no question.

QUESTION If a prime desires to change a CEi specification
prior to CDR does the SPO approve the ECP before
the prime authorizes the subcontractor to
incorporate that change?

COL. MASON The CDR does not have anything to do with it.

[ QUESTION Well, I want it to have something to do with
it for this question because we have a case at
hand right now where we have had two changes to
Part I of a CEI specification with instruction
to implement that change on an ECP and the prime
never asked us for any impact type comments for
us to implement the change. My question is how
can they do that thru the SPO, how would you
allow them to carry on in that fashion?

COL. MASON T do not know that I understand the question.
The CDR I say has nothing to do with it. If
you are talking about a chaog• to Part I of a
specification, the performance part, the timing
is prior to FACI not CDK. If you are talkiun;
about Part Ii or the detail design, the
engineering drawing change, then it is iost
FACI. The timing is not CDR on this question,
I am not sure that I understand.

[ 1LEST1ON For si-nlicity let us take CD- out and say ic
is FACI then. The CGl specification, Dart I,
I presume is approved by the SPO before the
acquisition contract is let to a subcontractor.
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COL. MASON That is right and you could identify othe-r CEI's
during development.

QUESTION If the prime, who we are contracted to, instigdtes
a change, a Class I change approved by the SPO,
thru the ECP route, and we have a case at hand,
they sent this change thru to us to implement
without asking us what it is going to do to our
schedule, what it is going to do to costs, what
it is going to do to sup)port requirements. How
do they get away with that with you people
looking on?

COL. MASON This is out of our hands, you have to talk to

your prime.

QUESTION Is the SPO in the loop for that ECP?

COL. MASON The requirement is that the prime effectively
place the same requirements of configuration
management on his subs.

QUESTION Should they have our impact comments to get
approvals?

COL. MASON Certainly, I would think so and if they do not,
I think you should complain.

QUESTION Paragraph 6.1.2 of Exhibit X states that when
the CEI of a contractor incorporates the design
of a government agency or the design of a sub-
contractor, tha coitractor shall use the conf',u-
ration ident numbers assigned by these design
activities without re-identification. We have
had pri.r'es submit an RFP bid package to us,
with CLI number and specification numbers already
assigned to equipment that we are going to
design. Can we rightfully go back to thtem and
say you cannot do this? 375 does not read this
way.

COL. MASON The design activity should assign the number.
In your argument with the prime if you have
gone to him and have been shot down, I think
you could probably go to SPO. Go to the
government procuring activity and tell them
the prime is not doing it right.

QUESTION With reference to ST prefixes it Exhibit S, is
that strictly a prefix to standard documentations
or must it also be a prefix to st~anLdard part
numbers:'
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COL. MASON It is just the documentation, not for standard
part numbers.

QUESTION Exhibit X in reference to CEI numbers, Paragraph
6.3.1f, says all Class I engineering chianges
shall be approved for production and/or retrofit
incorporation in all unexpended units within a
mission design series. Or if limited to incorpo-
ration oii some but not all units the series
designations of the affected unit shall be changed
to establish a new series letter. What is the
relationship of that paragraph to Paragraph
6.3.2.5 which says you need a new top drawing,
new specification and new acceptance base to go
to a new series letter? In other words, must all
those three apply before you can go from A to B
on this condition, or can this occur independent
of those three requirements?

We conceive that we could have a Class I change
which would bring this condi.tion about but it
wouldn't necessarily have a new specification,
top drawing and new acceptance base which means
according to this we do not change the series
letter. Could this happen? We thought it was
a little nebulous in that area and the final
decision we reached is that the only time we
are going to change a series letter is when we
have a new specification, top drawing, and
acceptance base as a result of a change but this
paragraph made us consider that it could happen
by virtue of the other condition.

COL. MASON I cannot give an intelligent answer on that. I
will get you an answer.

QUESTION Where it explains when to go to a new series
letter, we interpret this to mean that `,ou could
have a non-interchangeable change which would
not have a resulting new specification, top
drawing and acceptance base. If those three are
the criteria to go to a new series letter we
could have non-interchangeable configurations
within the same series letter. It is therefore
our understanding that there can be non-
interchangeable configurations within a grcup
of CEI's which are identified by the same CFL
number. Is this correct;'

COL. MASON This is related to the last quest;o'i and I will
send you an answer to tnis also.
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QUESTION With family designation numbers, when they say
it shall not exceed 13, is this 13 beyond the 15
character part number?

COL. MASON No, it is part of the part number, it is within.

QUESTION Under the control portion it says you need the SCN
with each ECP. Now if the ECP does not effect the
specification, is it true that you nevertheless
have to submit the SCN to tell them it does not
effect the specification, oince 375 says that you
need an SCN for every ECF?

COL. MASON If it do-s not effect the specification, what
purpose would it serve? I cannot imagine the need
for it. I think that paragraph refers to the
development phase. Obviously, the only thing you
can refer to is the specification. if it is a
Class I change during the post product baseline,
it must effect the specification.

QUESTION Requirement for CEI serial numbers is that they
begin with one and run in numerical sequence.
Does numerical sequence mean consecutive numerical
sequence, in other words, 1, 2, 3, 4, 5, or can
it be 2, 3, 7, 8, 9? We would have a time at our
plant if we had to stick with cons(cutive numerical
sequence and as 375 says itself, you might want to
inject spare orders right in the middle of a program
or some other contract.

COL. MASON I do not believe that it specifies they must be
consecutive sequence, however, if I were going to
serialize my units I would number 1, 2, 3, and
up, there would be no in-between.

QUFSTION We are confused by the AFSCM 375-1 requirement
that contract end item (CEl) serials must be
numbered -one and subsequent'. In our case where
we have four different customers with four
different contracts for the same piece of equip-
ment, what thent.'

COL. MASON The contract must specify where to start the
contracts box of serials. In other words, you
already have one contractor that builds serial
numbers I thru 100. He has to specify that you
number his 101 and up.

mR. SNo)DG[RASS If it is agreed that the part number defines the
desired configuration, it should not make any
difference which serial number is delivered, as
long as you know which one was delivered on a
specific contract, and maintain an adequate trace-
ability record.
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QUESTION If a contractor does not change part numbers up
the documentation tree above the level of inter-
changeability, he must serialize changes at his
top item, is that not so?

MR. SNODGRASS A contractor might Iave different configurations
at the detail sib4_ssembiy level and still retain
"the same final assembly part number. You must be

[ able to define for your customer which serial
number you delivered and the configuration he will
have to logistically support. There is a difference
between directed effectivity and traceability.

QUESTION Yes, but if we have these four contracts for one
box we can have ten different internal configu-
rations for the same part number for that box,
by virtue of the fact that the cnanges which
created the lower level non-interchangeable
configurations never went all the way up to the
black box level. This may create a situation
where we produce ten units for customer X, the
next twenty units for customer Y that are a
different configuration down inside, and then
we produce additional units for customer X again.
How does customer X determine spare parts require-
ments?

MR. SNODGRASS Your customer must depend upon your internal
configuration -raceability records that you
supply him at the time of delivery. We have had
considerable discussion with thle Air Force on this
subject. The only solution I can recomnend is
that you clearly define your agreement in your
contract. I will see what I can do about
including some clarifying charts in the minutes
of this Question and Answer period.

The subject of the above led to a discussion
centered around the charts which are attached.
These charts were prepared by a division of
Lockheed Aircraft Corporation in a similar
discussion with the Air Force.

Chart 41 contains various quotes taken directly
from Exhibits of AFSCM 375-1. These quotes deal
directly with change direction requirements and
certain specific requirements with respect to
numbers which arc usfi 'or Configuration Management.

Ci~art z2 depicts the configurat ,Kn numbe%-G which
.may be used by contractors for formally and
precisvly identifying configuration. This also
is a direct quote from AFSGN 375-1.
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MR. SNODGRASS Based on those two charts, Chart #3 depicts the
(Continued) problem that was facing Lockheed. Namely, how

is any contractor tc accomplish the tie from
the directed c-,ivl of change to the actual level
of change in oL'der to insure that the manufacturing
or procurement organizations have no misunderstanding
of that which is required. This direction to the
shop must be clear, precise, and allow for absolutely
no possibility of mis-interpretation.

Char:z #4 chen investigated the numbers that .ýould
be used as specified in Chart 42 for possible
application to do the job described. The
conclusion reached on this chart is that the
only item which can be used, based on the limitations
of Chart #1, is the serial numbr. However, in
order to insure that there is no possibility for
misinterpretation as to what happcns where, the
only methods that it can be accomplished by' are
those which are listed on Charts #4 and #5.

Chart #5 was withheld from the discussicn until
considerable conversation ensued over the first
four charts. After it was agreed that the two
solutions shown on Chart #4 were the only possible
solutions, Chart #5 was presented which effectively
recommends that Lower level serialized units be
treated as if they were CEI's in the last solution
on Chart #4, but without actually accomplishing all
of the administrative load required f..):- 'I'I's. The
recommended solution allows directed changes to
the lower serialized level and proof of compliance
at that lower serialized level regardless of where
each individual lower serialized unit might wind
up ..,ith in respect to the CE[ serial numbers.
Traceability, however, would be maintained.

The first solution show-i on Chart ;4 ,)a3 thrown
out unanimously as being ani un-economical solution
to the problem. The second solution shown on
Chart 44 and thal silution shown o- Chart '5 came
in for considerable discussion with the result
that both will work and it 15 up to the indi,.,.d,ial
Ai- Force P'rogrnam Office as to .4Aich specific
method they ; .ull choose to accomplish the lob.
The particular Air Force Program Offic. recommenderi
that the CEL level be lowered to seitv point of
mutual agreement to allow the abilit,- to direct
changes without tumLlin•g ,art i to a thigh',
level. However, it was agreed by thosL same
individuals that part numbers would have to tumble
k.re-id~ntification- up to the l'"ta I rhbt not
necessarily including) the first CEI.

B9-2"V



MR. SNODGRASS No one in the meeting was able to offer any other
(Continued) solution to the problem shown on Chart #3, so

that agreement was reached that these are the
only possible solutions. It should be recognized
that if this is true for directing and trqc.ing of
Class I changes, vhich was the subjcct of the
discussion, it -s also true for directing and
tracing Class II changes. Any charnge that needs
to be directed t, specific serialG will invulve
this same analysis.
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AIR FORCE REQUIREMENTS

o THE CONTRACT END ITEM NUMBER (CEI) IS USED TO IDENTIFY

THE LEVEL AT WHICH TECHNICAL AND CONTRACTUAL REQUIREMENTS

SHALL BE MANAGED
AFSCM 375-1, Exhibit X, Table A

o THE CEI SERIAL NUMBER SHALL BE THE ENGINEER[NG EFFECTIVITY

TO WHICH ALL MANAGEMENT ACTIONS ARE SPECIFICALLY ADDRESSED.
AFSCM 375-1, Exhibit X, Table A

o THE PART NUMBER SHALL BE CHANGED ONLY UP TO AND INCLUDING THE

ASSEMBLY WHERE INTERCHANGEABILITY IS XIE-ESTABLISHED.
AFSCM 375-1, Exhibit X, 6.5.2.5.

o PRODUCTION CONTROLS ARE ESTABLISHED TO PROPERLY ROUTE VENDOR .ITEMS

AND SUBASSEMBLIES CONTAINING ENGINEERING CHANGES TO THE CONTRACT

END ITEMS ON WHICH THESE ENCINEE')ING CHANGES ARE TO BE INSTALLED

AS REQUIRED BY RELEASED ENGINEERING DATA.
AFSCM 375-1, Exhibit XIII, 6.2.5.

o PART NUMBER IDENTIFICATION ALONE WILL NOT VERIFY THAT A CHANGE

HAS BEEN INCORPORATED. AFSCM 375-1, Exhibit XIII, 6.4.2.
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CONFIGURATION NUMBERS

o THE NUMBERS ASSIGNED BY CONTRACTORS ARE:

"o SPECIFICATION IDENTIFICATION NUMBERS

"o CONTRACT END ITEM NUMBERS (CEI)

"o SERIAL NUMBERS

"o CEI

"o FAMILY DESIGNATION

"o DRAWING AND PART NUMBERS

"o CHANGE IDENTIFICATION NUMBERS

"o CODE IDENTIFICATION NUMBERS

THESE NUMBERS ARE THE ONLY IDENTIFIERS TO BE USED BY

CONTRACTORS AND THE PROCURING ACENCY TO FORMIALLY AND

PRECISELY IDENTIFY CONFIGURATION.

AFSCM 375-1, Exhibit X, 2.0
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WHAT DIRECTS THE CHANGE AT INTERMEDIATE LEVELS?

o THE SPECIFICATION NUMBER - USCN's ARE NOT APPLIED TO

HARDWARE

o CONTRACT END ITEM NUMBER - ONLY USED ON CEI LEVEL

o SERIAL NUMBER ??

o DRAWING AND PART NUMBERS - FORBIDDEN

o CHANGE ID NUMBERS - WHICH CHANGE ON WHICH CEI SERIAL

o CODE ID NUMBERS - SAM FOR ALL HARDWARE

SO

o ASSIGN SPECIFIC UNIT SERIAL T1O SPECIFIC CEI SERIAL

APPEARS TO BE ONE SOLUTION

OR

o LOWER THE CEI LEVEL WHICH INPOSES GREATER ADMINISTRATIVE

LOAD ON THE AIR FORCE.
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SOLUTION RECOMMENDED 3Y LOCKHEED

"o PREPARE ECP' IN TERMS OF CHANGES TO LOWER SERIALIZED

LEVELS OF ASSEMBLY (i.e., ALL INDIVIDUALLY SERIALIZED/

TESTED COMPONENTS).

"o DIRECT THE CHANGE TO SPECIFIC SERIAL NUMBER(s) AND UP

AT THE LEVEL OF CHANGE.

"o VERIFY CHANGE INCORPORATION AT THE SERIALIZED LEVEL

OF CHANCE.

"o DD-250 TfTE CEI IN TERMS OF THE SERIALIZED COMPONENTS

IT CONTAINS.
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CONFIGURATION MANAGEMENT REQUIREMENTS FOR THE APOLLO PROGRAM

and

HOW THEY ARE BEING IMPLEMENTED AT KSC

On behalf of the Director, let me take this opportunity to welcome members of

the American Ordnance Association to Kennedy Space Center. Frmn my point of

view, I am not certain that having this presentation located at KSC, rather

than Daytona Beach, is proper. Since, by the conmon definition, I am no longer

an expert at the subject under discussion. Altho,,oh I am not 50 miles from home,

I do happen to have a briefcase containing a few vu-graphs and sone notes. As

an intzrduction into tr- subject at hand, I have selected a few pictures to give

you a tourist eye-view of some of the "end items" of hardwaie for which KSC is

Design/Development responsible. These items you will see later in the morning

during your bus tour of the Center.

These few slides were selected only to give you some feel for the magnitude of

the overall Apollo Program, and in turn, to recognize that the Kennedy Space

Center has a considerable Design/Development z-esponsibility in addition to their

functions of Site Activation and 1.aunch Operations. Incidently, my presentation

today will concern itself only with KSC's function of Design/Development.

It was easy to prepare the first pert of this presentation, Configuration

Management requirements on the Apollo Program; however,, the seccnd part,

implementation within the Kennedy SFace Center, is a little more Jifficult.

The Apollo .rogrwn has a Configxation Managtffient Mantwl, N •C 5O-l, whicht

r~l~tatns requi reir~ntn which aire k e -mindler 'c AftcSC 37,-S. 11this mtinual,

NPC 500-1, the Apollo Prrgram Dekicmet P1AZ (APIP) and u.-m supporti-

r"'irectives coritin tihe ~ figu Ma&: ent requirwents ftr the Apoll¢o

Cl -2



Program. Very basically stated, Configuration Management require that require-

ments be identified on pa er and that paper identifies the hardware developed.

So, I can say that the Configuration Management requirements of the Apollo Program

simply stated requires paper, identified and under control, in proper form to

identify the equipment, operate it and maintain it.

(U r - T - Paper Slide No. 1)

The imposition of NPC 500-1 in 1964, long after the Apollo Program had started,

meant that th'r Program had far advanced without standardization imposed upon the

many agencies. Much paper existed but not necessarily in the form required. The

handling of this paper created many deep grooves or ruits all headed in directions

similar to the spokes of a bicycle wheel. To fulfill the immediate intent of

NPC 500-1, one would hae uA•d to use a giant plow, forcefully cover all radial

grooves, and then lay a four-lane highway to Utopia. I am sorry to say that

many grooves still exist, but plans for a freeway have been completed and construc-

tion is underway.

One major problem, as you well know, is that the state of the art for landing

on the moon was not, and still is not, very far advanced. Change was, and still

is, the order of the day. Change far outran the development of paper -- if paper,

proper paRer was actually developed? The total volume of paper and change may

never be deterined. The co'apatibility of the equipment and paper is, of course,

in doubt because standardizat ion did not exist, and control, as envisioned by

NFC 500-1, was not present. The scientists and Designers knew what change was

needed but validation of change incorporation was not necessarily coordinated.

II oaper~ators knew what had to be chwa d for proper opemrtica and so made the
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necessary change for a test. The problem here was that Identification and 'Oc-

Identification was not standardized, formal control was not necessarily present,

--and iccounting made no atte'nmt to keep all, and I mean all, personne, informed

of the Configuration as it existed at any point in time.

So much for the basic problems.

Configuration Management, as defined-in NPC 500-1, really started at KSC in

November of 1964. Col. Petrone, the KSC Apollo Program Director, established

a Configuration Management Office, under my technical direction, within the

purview of thr Program Control Office. By that time, much equipment and facil-

ities were already available at the Cape, many Design Contractor's tasks completed,

a- nd Operation and Maintaibance Contractors assigned operational and maintainance

responsibilities.

No attempt had been made to standardize paper or develop a program as stated in

NPC 500-1. Paper did exist but standardization of formats and contents were poor.

In the event that some of you may be thinking NASA, or the Apollo Program, is

the only Program where lack of standardization occurred. Think back, less than

4 years ago.

All of you in this auditorium remember the-hue and cry which arose from all

Contractors when the Air Force imposed AFSC- 375-1 upon them. Probably some

of you. wrote- some of the comments contained in the AOA study on the subjrct.

The gist of the comments were - too much Government control. Well, the Program

Office within KSC has received similar comments from NASA Design Agencies, - too

much Program Office control. Put NTC 500-1 has been imposed and we intend to

have Configuration Management at KSC.

Specifications, as defined in NPC 500-1 (also in 375-1), just aren't available.
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Performance/Design Requirements and Pr6ocuct Configuration Requirements obviously

exist or else what one sees on the launch pads are only an hallucination. Contract

End Items are located there but weren't identified as such.

The solution, of course, was to start witai a total Configuration Management Plan

which would make data available for identification, place that data under control

and account for it in such a way that all knew what the status was at any time.

The KSC Configuration Management Plan (K-AM-03) was in preparation for too long

a time, but was actually published n January 1966. same of its contents and

instructions were in effect before it£ •ub'.ication however, in that many of the

procedures called out in the plan hAd beren completed and levied on Agencies and

Contractors. The plan is simply the development of a system similar to that

described in the AFSCM 375 series of documents. As I stated before, most of the

equipment and facilities are here, so obviously variations are permitted.

As I mentioned earlier, Specifications, as required by NPC 500-1, just are-n"

available. Perfonmance/Design requirements do exist but are not collected as

yet into an overall System Specification Tree, showing the total relationship

of all end items.

One reason for this state of affairs was the late issue of the Apollo Program

Specifications. Equipment was designed, developed and produced without the firm

luidelines this document could have provided. Even today this document is incom-

plete. The family of specifications called for therein do not exist in the desired

forms a&,d thus, there is no guarantee of compatibility for C(I to Program.

KSC recognized this problem area, conducted a most gross analysis, identified

systems and prime CEI's, and prepared a KSC Top Level Specification Tree. A
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Prongram Directive has been issued requiring NASA Agencies to complete the

Specification Tiee to Low Level requirements and to prepare the necessary

supporting specifications. NASA Design Agencies are now working to this

Directive. However, much still remains to be done in this area before we can

feel confident that all of our requirements are identified and complied with.

(Show Specification Tree No. 2)

The nimrber of drafting systems at KSC almost equal the number of organizations.

No attempt had been made, in the past, to stamdardize systems in accordance with

known standards. Every drawing and every document has been prepared and controlled

ip a different mamier. Tracedbility and Identification of parts is difficult.

Re-Identification of parts does not always occur if change affects form, fit or

functions. To solve this problem, a KSC Standard Drafting Manual has been issued

for all Class I drawings. Recent Class II drawings have been I.A.W. 500-1. We

will not attempt to convert all documents to the proper standards immediately,

the cost would be prohibitive at present. A slow phase-in is being planned, f
perhaps 10% per year. However, all new designs and major changes in present

designs will be supported only by proper data.

Concurrently with the conduct of a gross analysis and Specification Tree develop-

ment, a plan was developed which would establish reviews by whicih equipment and J
facilities would be compared te existing data, regcadless of the form in which

the data existed. We have called these reviews FACI's. At the time these re-

views started, we had only identified zquipment ind facilities to the System Level,

so we FACIed Systems. These reviews have not been completely successful in estab-

lishing Product Configuration Bdselines because generally, proper data is not
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available. But they have been eminently successful in identifying to many

people that real problems exist, and as a result, other people are now trying

to correct their problems. The FACI's have been an excellent training vehicle.

Without them, I doubt if we could have made much of an impression as to the aims

of Configuration Management. This Center has been conducting approximately one

system FACI a day. The reaction to our FACI reports give us a sense of accomp-

lishment, even though we know that much more must be done before we can say our

job is completed. Basically, all we have accomplished is the channeling of

thought along the lines required by NPC 500-1 in regard to that data needed for

Identification, Control and Accounting. The accomplishment of another series

of FACI's at the CEI level, will depend entirely upon the availability of data

and schedule problems. To date, we have conducted system FACI's on all priority

I, LC-34 systems, a few on LC-37 systems, and we have just begun on LC-39. It

has been, and remains, an inmense task which is being accomplished.

The change control area is the most difficult to discuss with groups not intimately

concerned with KSC operations. The immensity of the operations here is beyond

belief.

The turbulent growth which is taking place here defies any immediate imposition

of control. But control is vitally needed. Equipment, spares, and parts arrive

continuously and are channeled somewhere. Buildings bloom continuously. All of

this in the atmosphere of change. And, as you have already surmised, paper or

data, as required by NPC 500-1, is just not available, at present, i•i proper

form or content to make proper evaluation of requested changes or insure system-

wide implementation of approved changes.

A cautious or prudent Center would have waited antil some of the smoke cleared
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away before establishing Configuration Control Boards. But, equipment and

buildings were undergoing operational tests and change was necessary. Here I

rush to say that changes were under some type of control. They had to be

because changes cost and money had to be allocated before change occurred.

Evaluation of changes was generally conducted only by the individual desiring

the change, and as we all know, this is tantamount to saying that all changes

are automatically mandatory. No designer would submit a change unless he

approved it. Tracking the change was impossible because there were no formal

procedures to make sure that the change had been recognized, approved, and

steps taken to implement it systems-wide. Validation of change incorporation

normally waited until a test was conducted to prove proper configuration. So

many people worked on equipments, each making his desired change, that no one

could possibly say what the configuration was. Re-identification did not

necessarily occur.

It was not easy to establish CCB's. As usual, everyone thought the CCB's would

control design and no designer wanted that. The nmrnber of umeetings held to

indoctrinate personnel cannot be counted. Bdt conmmon sense prevailed and CCB's

were established.

(Flash chart showing CCB structure No. 3)

One can see that this structure is not that envisioned by NPC 500-1. The levels

of decision-making are multiple. The Program is so large and changes are. so

numerous that it is an inpossioilitv for, any one CCB to handle requirements.

The assignment of decreas•ing criteria to each low.r level CCB does, of course,

credte contn)] it thoc lev, ,.
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I would like to state that we have control, but I can not mak2 that statement.

The CCB's still cannot make proper evaluation because of lack of paper upon

which to base a decision. All baselines are still not formally established,

and will not be, until we have Specifications and completed the necessary

Configuration Audits to insure compatibility between equipment, facilities,

and their related data.

Here, again, one might look upon our CCB's, as presently operating, as a training

vehicle. The members are becoming familar with the problems involved and are,

themselves, taking the necessary steps to improve evaluations.

The use of Configuration Control Board Directives is forcing all members to take

a long hard look at the necessity to evaluate changes system-wide to insure that

change impacts are recognized, accepted and corrected, if correction is necessary.

The Accounting requirements called for in NPC 500-1 are being met by using the

Program developed by the Air Force for AFSCM 375-1. The reason for this is that

a machine program was available from the Air Force, which we were fortunate in

obtaining.

However, as you well know, similar nomenclature in computers does not guarantee

similarity of Configuration. We had considerable re-programming cffort to accom-

plish. As of just recently, the Computer Program is operational, and we have been

loading the machines with information obtained from the FACI's conducted and

Change Board actions taken. Our first printout occurred yesterday for LC-37.

Let me say a few words regarding Interfaces. There have been approximately 180

Interface Documents identified with MSFC and MSC. The-e Interface Control

Documents are separated by Complex (LC-34, LC-37 and LC-319), and listed in a

CI-9I



document by Launch Flight effectivity. If you recognize that KSC's primary

development function is Facilities and GSE, and recognizing that Design require-

ments for Facilities and GSE are normally identified after flight hardware, then

you can readily anticipate that these ICD's were late being identified. However,

over the past year, a major effort resulked in the identification and release of

all ICD's -- major KSC design requirements. We have inter=Center agreements with

the other Centers for the control of changes to these ICD's. This, obviously,

does not mean there are no changes to ICD's, but only that we have agreements to

assure that the Centers involved with a change are aware of, concur with the

necessity for a change, and jointly implement the change.

In conclusion, let me state that Configuration Management just as in your organi-

zations, was slow arriving, painful in initiation, but is here to stay at KSC.

Thank you for your attention ......
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D. THURSDAY AFTERNOON SESSION - APRIL 28, 1966

INTRODUCTION

This section contains the following papers, reports and
panel. session presented on Thursday afternoon; Presiding
Chairman, Joseph Mazia; Recording Secretary, Burt G. Schaefer.

"* Data Management at Marshall Space Flight Center,
by R. Lamonte Goldston

"* The Army Concept & Organization for Technical
Data Management,

by Colonel Charles T. Campbell

"• Data Management for Decision Making (DM) 2

by Lt. Colonel William 0. Rennhack

"* Systems Management - A Framework for
Standardization (PaiLel 29),

by Lt. Colonel Edwin G. Triner

* Data Management & the Contractor's Organization,
by Donald R. Spencer

* Question and Answer Session,

Moderator: Joseph Mazia
Panelists: Colonel C. T. Campbell

Lt. Colonel William 0. Rennhack
Lt. Colonel Edwin G. Triner
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D-1 DATA MANAGEMENT AT MARSHALL SPACE FLIGHT CENTER

Mr. R. Lamonte Goldston
Center Apollo Data Manager

Industrial Operations
Marshall Space Flight Center

Slide #1 - Two years ago, at your sixth annual meeting, I spoke to you about
NASA intentions in data management. As I reported to you then, we were reviewing
other data management systems for possible application to the Apollo program. Since
that time, based on what we learned, we have developed our own data management sys-
tem, our policies and techniques. We are now well on our way to implementing data
management at Marshall Space Flight Center. It is the MSFC data management story
that I will tell you today.

Slide #2 - A pre-requisite to implementing data management, in any organization,
is the unqualified, publicized support of top management. Dr. George Mueller, in
congressional testimony, stated that "...... paperwork is a costly operation, vital to
accomplishing our program ..... It This statement indicates that we should pay particu-
lar attention to the cost of data and the essentiality of data.

Slide #3 - At Marshall Space Flight Center, the policy is well established that
"...... the Apollo data management program will be vigorously pursued and effectively
implemented."

At MSFC, we are fortunate to have strong top management support. This, in itself,
does not assure success but it goes a long way.

Slide #4 - No presentation would be complete without definitions. I would like
to give you three of our fundamental definitions. "Data" is defined as factual ma-
terial used as a basis for discussion or decision. In our data management system we
are more interested in managing data, or information, than documents. "Document" is
a means of communicating or recording information. It may be in the form of a report,
a specification, film, tapes, or photographs. Data and document, within our system
are all inclusi.ve. No form of data and no documents are excluded. This runs the
gamut from financial data to mission operations data.

Data management is the organizing, planning, measuring, and controllng of the
identifi-,ation, preparation and dissemination of data.

I am sure you recognize the four basic elements of management: qrPizinx, planning,
measuring and controlling. An-- good data management system should contain these ele-
ments.

Slide #5 - Why Data Management?

There must be reasons why there is so much interest in data management. Seven
reasons come to mind. First, data is the primary means of communication by which a
pR=-am is managed. This is particularly important to MSFC, since the bulk of our
program is accomplished by contractors at widely dispersed locations. Second, docu-
ment costs are extremely high. Some estimates place this figure at 50-60 percent of
program costs. Third, in the past, no cent-al managemenc structure existed for data.
This in itself tends to create disorder and lack of management. Fourth, frequently
inadequate data is procured. This leaves large gaps in our communications. Fifth,
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i non-essential data is often acquired. The most essential data is then buried in a
mountain of trivia. Sixth, poor or non-existent delivery schedules contribute toI data "too-early" or "too-late" for the purpose intended. Seventh, duplicate data
tis procured t add amain to the mass of trivia.

Slide #6 - Let's look now at tht benefits of data management. These benefits
are not always obvious. With the national spotlight on saving money, one of the bene-
fits is usually that of reduced costs. However, this is true only when excess data
has been allowed to permeate the system. Such has been the case at MFC. Improved
communication on a timely basis improves program controls, thereby enhancing decision
making capability. Since data are the controlling and pacing item for hardware, im-
proving data results in more effective hardware supt.

Slide #7 - An ad hoc team, composed of representatives from MSFC, Manned Space-
craft Center, Kennedy Space Center and NASA Headquarters, established the basic
,,olicies and procedures for the Apollo program in NPC 500-6. Subsequently, we at
MSFC, published a complementing instruction, 1MFC 500-6. Some of the basic policies
set down in these documents were:

Requirements Identified and Defined Early
Essential Data Only
Each Requirement Justified
Requirements Contractually Imposed

Slide #8 - Data Management in Action

There are basically six major types of participants in our data management program.
They are:

0 Program Manager
o Center Apollo Data Manager
o Data Manager5
o Req'iiring Organization
o ad hoc Data Review Team
o Respondent

Slide #9 - Let's look, just briefly, at the role of each of the six. The success
of data management implementation at MSFC, rests in the hands of the pgroram, :.0c4t,
and stage managers. These managers arIly the policies and procedures for the adirunistra-
tion auid operation of the data management program. The manager approves the data re-
quirements and controls distribution of the documents. Re appoints specialists whomake up the ad hoc data review team and usually chairs the meeting. As the Center
Apollo Data Manager, I serve as a consultant on the data management system. In datai management, I interface with the other Apollo centers (MC and KSC) and with the Apollo
Program Office. One of my major roles is assisting the program managers and requiring
organizations with their documentation problems. I perform audits and monitor theI data management system to assure proper administration and operation. A data manager
has been named for each of the following:

"o MSFC Staff Elements
o Research and Development Operations
"o Industrial Operations

These managers are involved in the daily administration of the data management
system.
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Slide #1) - The real hub of our data management activities evolve around our
requiring organizations, who identify, define and justify their documentation needs.

The Center Apollo ad hoc Data Review Team is made up of spe-ialists who review
the requirements and make recommendations to the program managers.

The respondent prepares and submits the required documents. It is the respondent
who provides estimated cost data. The respondent may be a contractor, another center,
Apollo Program Office or another government agency.

Not shown on the viewgraph, but a very vital part of our system is the General
Electric Company of Huntsville, Alabama, wtio serve in the role of mission support
contractor for MSFC data management. We are fortunate, at MSFC, to have their able
support and assistance.

Slide #11 - Directives

Realizing that directives are necessary, we have prepared those required to im-
plement data management within MSFC. This is true for, not only MSFC level, but for
those required by the operating elements of research and development operations and
industrial operations. Instructions have been issued for preparation of data manage-
ment forms, and two training brochures have been published.

Slide #12 - Training

Recognizing data management as a new, unfamiliar technique at MSFC, we set about
to train, not only our data management personnel, but other participants in our pro-
gram. We have published the green brochure, "The Marshall Concept," primarily for
managers. This brochure is short enough for them to read, but comprehensive enough
for training. The blue brochure is a more detailed explanation of our system, in-
cluding detailed phasing information and procedures. This brochure is for data
management practitioners. To date we have trained 220 people in a formal training
program. This includes MSFC prime and support contractors. The training program
is continuing. The majority of the viewgraphs you will see today are from that
training program.

Slide #13 - We have identified and established a basic data requirements cycle
at MSFC:

Identify
Define
Justify
Acquire
Record
Survey and Evaluation

The survey and evaluation cycle concerns itself with monitoring the data
management system through audits and quality surveys. Now let's look at the first
five events of the cycle.

Slide #14 - A survey of existing documents was made in 1964, fed to a computer
and the result was the Center Apollo Docur Index (CADI). This document has been
published four times and is the best identifying tool for existing documents.
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Slide #15 - As the data management system is implemented, irformation, concern-
ing the data requirements is placed in a computerized data bank. Periodically, a
center authorized data list, which identifies only implemented requirements, will be
published. This will also serve as an identifying tool. This document has not been
officially published, but an initial run has been made for evaluation.

Sli%.e #16 - The Document Requirement Description (DRD) is used to define the
data requirement. The DRD numbering is based on 17 categories, with alpha prefix
and numerical sequencing. The MA-OO means the program management category and the
tenth DRD published. We have found it necessary to add a revision block to our DRD,
otherwise, our application is similar to the form 9.

Slide #17 - Our DRD's are compiled into three volumes called the Cei•ter Apollo
Document Description Standards (CADDS). This is our main tool for uniformity. Our
MSFC personnel are asked to select data requirements from the CADDS before requesting
a new, unique DRD. This, then, tends to enhance standardization and uniformity.
However, if a data requirement is truly unique, a new DRD will be prepared and will
enter the system. Our CADDS are our MSFC version of volume II of manual 310-1. We
have 589 DRD's presently in our CADDS.

Slide #18 - Our Document Requirement Justification (DRJ) form does just that.
The DRJ is rather unique to the MSFC system, but we find it very effective. The
front of the form contains some basic information, a coordination summary, an( signa-
tures. Approval signature is by the program manager. The lower left hand corner
contains a block to check concerning Bureau of Budgets approval of a new form. The
back, or business side, of the form contains specific information for the necessity
for the document, how the document will be used and by whom.

This is one document that must be filled out by the requiring organization with
no help from my office.

Slide #19 - Our Data Requirements List (DRL) is our primary acquisition tool.
You may notice a similarity with the 1423's. At MSFC, we include general provision
items on the DRL, thus making the DRL the total and only tool for ordering data.
Block 2 contains the applicable DRD number. Block 4, OPR is the Office of Primary
Responsibility within MSFC. Block 6 is information r-cerning inspection and ac-
ceptance mode and location. Number of copies and reprcuduction media are shown in
block 11. The remarks section is used to document minor additions, deletions or
deviations from the uniform DRD's selected from the CADDS.

Information contained on the DRL is placed in our Center Apollo Data Management
Information System (CADMIS) and is the basis for the CADL mentioned earlier. The
right hand portion is a tear off portion. Let's look at it more closely.

Slide #20 - This portion contains our cost data. Contractors are asked to esti-
mate their use of the document in percentage in block 12.

The method of arriving at costs are put in block 13 as estimated or actual.

Block 14 contains the total cost for the DRL line. These cos'.s are then br :-i.
down into four elements:

Block 17 - Reproduction and Delivery Cost
Block 18 - Preparation Cost (Administrative)
Block 19 - Preparation Cost (Technical)
Block 20 - Development Cost
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The policy of MSFC is to obtain estimated data costs, but exclude the tear-off

portion from contract negotiations. We are now having, and expect to continue to
have difficulty in securing cost data.

However, I feel we must come to grips with this and obtain a solution if the
full benefits of data i.anagement are to be realized.

Slide #21 - The Document Information Record (DIR) is used to record information
concerning individual submittals of documents against the data requirement. This
means, in effect, we have a closed-loop data system at MSFC. The DIR is an accounta-
bility tool and is used primarily to feed inforc,,tion to the data bank (CADMIS). It
is not used in lieu of a DD Form 250, but in additioti to it. Individual submission
can be tracked and monitored against the original requirement using computer tech-
niques. Cost tracking and correlation can be accomplished since document costs are
included on the DIR.

SSlide #22 - System Policies

Ten basic system policies have been established for data management -t MSFC.

I First, identification of current and forecasted requirements as early as possible.
We find that implementing on existing contract is difficult. However, when started
during the RFP phase, implementation is clean and relatively easy.

Second, each data requirement must be fully justified, using the DRJ. We find
that many times the chore of completing the DRJ is enough to make the requirement
disappear.

Third, requirements shall be properly defined, using the DRD. Of course, the
better the DRD is prepared, the better the documents will be. Also, the better the
results from quality survey and data audit.

Fourth, requirements shall be subject to approval by proRram/project/stage
J manager.

Fifth, only essential data shall be acquired. If data management at MSFC has3 a theme song, this would be it.

Slide #23 - Sixth, requiremeuL, shall be contractually imposed, using the DRL
and DRD's. I can't stress this too much. Within our system, the DRL is the total,
sole, complete listing of data required and no parent document can cause documents
to be generated by the contractor.

Seventh, delivery schedules shall be specified. Data must be submitted at
proper time to be useful.

Eighth, document accountability soall be maintained, using the Center Apollo
Data MAnagement Information System (CADMIS).

Ninth, distribution will be controlled. This is the thought that the data5 must get to the right person to be effective.

Tenth, compliance of data with contractual requirements will be monitored, using5 the data audit and the date iranagenent assistance survey.
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I
Slide #24 - "QOeration Papermill" is our own data rmanagement version of the in-

centive awards program giving non-monetary awards and recognition. This program is
used to generate an awqreness of excessive papcrwork and pr3cedures thrcughout MSFC.
A very beneficial by-product has been a growing interest In eliminasLon of non-
essential documents. This program was just begun in December 1965, but has A-l~eaedy

i produced 120 suggestions.

Slide #25 - Cost Reduction/Avoidance

Recognizing the national interest in cost reductions, we are paying particular
attention to this aren at MSFC. We have officially submitted ',0,851,779 in data
management cost reductions/avoidan,ýes. This covers a period of 18 months. Listed

[ on the viewgraph are some exampleE of our more significant reductiona.

Slide #26 - Completed Contractual Implementatlon

f Ue have completed contractual implementation in seven major areas within MSFC.,

with fihst being data managcment mission support contra';t with General Electric
Company in Septembe- 1965.

Total contract vnluo represented by the areas shown amnounts to approximately 935
millions of dollars. Our data reductions vithin chese applications have been ratler
spe'ctacular. On one contract, we a;o4.ied 65% of the originally defined requirements.

Translited into docuznent ;ubmittals, this amounted to 7,100 and 213,000 copies were
avoided.

I Slide 427 - Scheduled Contractual Implementation

1'.e show here the latest scheduling on twelve major areas of contractual imple-
mentation, within MISFC. These are not hard and fast schediles, but are target dates.

The total contract value reprPsentated by these areas is one billlon, four hundred
and eighty seven million dollars.

j This schedule doe; not project beyond Ju'y !96C. There will be, of course,
further implementation of data managenient at MSFC.

Siin Conclusion

",e, at MSFC, Are Implementing data aancg-:,nt in a positive manner, We have our

-cg'nizntions essentially established and funcItoloi identifieJ. O0,r directives have
5vei puiblishcd and our system har heen deinrd. Our Jdtt msnagemert tcols hAve been

iev..'i.•Qd indl proofed through usag. •'-i training 'gr.-O :r ts vcl under wav. We
feel th,' f,tu;re of d.ta fnagem-nt .t i!rC is ,.v'e' oight. If the future can beIJud.'.d fron r' p-0, d.,ta er-'qnt will • v rr b'eneficial to MSFC, as a center,
and AS part or the *%t'_-in !'

9
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D-2 THE ARMY CONCEPT AND ORGANIZATION
FOR TECHNICAL DATA MANAGEMENT

Colonel Charles T. Campbell
Chief Technical Data Office

HQ. US Army Materiel Command

Slide #1 - It is indeed a pleasure to be invited to participate at this,
your Eighth Annual Meeting. In the few minutes allotted me, I hope to give yota
as concise and clear a picture, as I can concerning our concept and organization
for technical data management within the Army.

Slide #2 - When I use the term Technical Data, please think of it as a short
term of reference, encompassing technical logistic as well as scientific data and
information. This includes such diverse documents as research and development
technical reports, military specifications, engineering drawings, maintenance man-
uals, and so forth. The documentation, of course, may be in printeu form, on
microfilm, on magnetic tape, or any other medicjm of communication.

Slide #3 - The Department of Defense defines Technical Data as the means for
communication of concepts, plans, descriptions, requirements, and insLructions re-
lating to technics projects, materiel, systems, and services. These may include
specifications, standards, engineering drawings, associated lists, manuals, and re-
ports, including scientific and technical reports; they may be in the form of docu-
ments, displays, sound recordings, punched cards, and digital or analog data.
Technical data and information may be required for definition of a military require-
ment, program definition, technical monitoring, design and development, test and
evaluation, configuration control, prototype manufacturing, procurement, production,
processing, cataloging, standardization, training, operation, maintenance, repair,
and emergency re-manufacturing.

How to manage this broad spectrum of technical data is what we are concerned
with. And let me assure you that it is not a concern of the Army alone, but of the
entire Defense establishment, and the Congress of the United States.

Slide #4a - The h!gh cost of acquiring and handling technical data, coupled
with the neces3sity of avoiding duplication of effort, and reducing research, develop-
ment, and procurement lead time, have led to the inescapable conclusion

Slide #4b - that we must manage our technical data resources with the same care
that we manage our materiel, manpower, and financial resources.

Before I get deeper into the discussion of my topic, I feel that it is necessary
to give you some bac kground information concerning the Army Materiel Command itself.

Slide #5 - The Army Materiel Command, as you will note on this chart, is one
of several Department of the Army major commands, such as the Combat L&-xelopments
Command, and the Continental Army Command. It was activated about three years ago
to consolidate and coordinate the materiel development a,.d logistics functions of the
Army. It was created from components of six former Army Technical Services, such as
the Ordnance Corps, the QuartermasterCorps, and the Signal Corps. Our major organi-
zational units are seven major subordinate commands, which are also shown on this
chart. The firat five of these commands, reading from left to right, are known as

D2-1
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I
commodity conamands, because each deals with a distinct class of commodities: Elec-

T tronic systems and equipment, missiles, transport, munitions, and weapons. Each
commodity command is responsible for the integrated commodity management of items
assigned to it. This includes everything from research, to design, development and

w modification, logistics support planning, product engineering, cataloging and
standardization, procurement and production, inventory management, and maintenance.
The Test and Evaluation Command performs independent evaluations, through engineering
and service tests of materiel, for the five commodity commands. The Supply and
Maintenance Command exercises primary Army Materiel Command staff responsibility in
"the area of supply, maintenance, transportation, integrated materiel inventory
management for secondary items, and management of petroleum logistics.

The Army Materiel Command's materiel procurement program amounts to

y Slide #6 - an annual buy in excess of 4 billion dollars, which according to
# scme estimates, could run the technical logistics data costs to over ½ billion dollars.

This represents the lion's share of the total Army materiel nrocurement program.
Based on this fact, it is not difficult to see why the responsibility for technical
data management, Army-wide, was assigned to the Army Materiel Command.

My office, the Technicat Data Office, renorts directly to the Commanding General,
Army Materiel Commn:and, and has staff responsibility for the impleme.ntation, Army-wide,
of two DOD Programs: The Standardization Program, and thre Technical Logistics Data
and Information Program. It also has responsibility for the implementaticn throughout
the Army Materiel Command of the Scientific and Technical Information Program and
Configuration Management.

Looking at these programs, one might get the impression that they are discrete,
autonomous, unrelated programs, when in reality, they aro somewhat overlapping, and
mutually supporting in my respects.

Slide 47 - In fact, they may best be considered as one continuous program ap-
plying to different aspects of data management functions during the life-cycle of a
military weapon or system, as it proceeds from the research stage to design, develop-
ment, production, and maintenance.

In the research area, the Scientific and Tech.:nical Infor:tiaion Program (STINFO)
furnishes the broad range of studies, data, and ii,.ormation to scientists and engineers
in support of their scientific and technical activities. How~ver, as a project reaches
the development phase, the collection of data tor procuremcnt and production begins
and, through development, the feed-back data from production and field use has an in-
creasing impact on the entire technical data nrogram.

The Techiuical Logistics Data and information (TLDl) and Standardization Pro-
grams are mutually supporting programs. They both deal with th? q-ne t'chnical data
documentation, TLDI, from the tecnnical data deteriination and ininagemen- standpoint,
"and Standardfzation from the aspect of the criteria and strndards that will reduce
the quantity of technical documentation and the materiel it covers.

Configuration management is a discipline usually tnnlied Vt the initiation of
full scalp development, and continuing throughout the life cvcle, to *ssure com-
patibility of hrrdware with the technical data.

Accordingly, within AMC, we have recognized that the i'rrovement of the quality
and efficiency in handling ,echnical data Is an 'across-the-hosrd" management
function.
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The process of developing an integrated approach to technical data management
presented a number of filteresting prcblems in management improvement. As I ex-
plained before, our AMC organization was made up of most of the elements of the old
Army Technical Services, and at times, consideration of technical data problems had
somewhat the flavor of a United Nations meeting in which at least seven different
languages were spoken. It was necessary to translate these diverse languages into
some sort of a "common" language, or at least, provide our subordinate commands
with a standard frame ot reference, allowing sufficient flexibility to accomodate
their different operating modes.

Slide #8 - The current AMC technical data management improvement program at-
tacks the technical data problem frow two angles: one, developing standardized for-
mats, through the use of our Authorized Data List and the Standardization program,
and two, improving communications channels through the use of the latest electronic
data processing and microfilming techniques.

We are now firmly committed to the principle that any technical data manage-
ment system, in order to be successful and efficient, must integrate all technical
data programs in both the Research and Development and the Logistics areas. And
that is precisely why a Technical Data Office was established at Army Materiel
Command Headquarters in April 1964.

The organization of our Technical Data Office is shown on this chart.

Slide #9 - We are authorized seven personnel for our Standardization Division,
five for our Data Management Division, and five for our Configuration Management
Division. Of course, there is in addition, myself, my Deputy and our Secretary.
This brings our total manpower resources to 20 personnel; 2 executive, 13 technical
and supervisory, and five clerical.

A few moments ago, I explained that my office has Army-wide staff responsibility
for the implementation of the Defense Standardization Program, and the DOD Technical
Logistics Data ad Information Program. In connection with these two programs, I
really wear two hats. One as the Army Materiel Command Staff Officer, and the other
as the Army repcesentative on the DOD Technical Data and Standardization Policy
Committee that Col. Griffith talked about earlier this morning.

In order to carry out our staff responsibility to develop and implement an in-
tegrated Technical Data MKnagement Program, we have to maintain close liaison with
a number of other Directorates and Offices at our Headquarters, such as Research &
Development, Procurement & Production, Data Systems, and Quality Assurance, to
mention but a few; and in addition with elements of the DA Staff, primarily the
Assistant Secretaries of the A,-my for Installations and Logi3tics and Research and
Development, to assure that we iroperly reflect Army Staff thinking.

Within our Major Subordinate Commands, the organizational picture is quite
different:

Slide #10 - You will note on this slide that two of our Malor Subordinate Com-
mavds, the Electronics and Missile Commands, have established Technical Data Com-
mittees to integrat,, their technical data functions. In each case, the Committee
is headed by the Chief Engineer, and the executive secretary is from the Management
Science - Data Systems Office., The other members of the Committee are high level
representatives of the Research & Development, Procurement & Production, and other
interested Directorates and Offices. When I speak of high level representatives,
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I am referring to individuals who, by virtue of their position and stature, are
able to speak for their organizational element authoritatively.

Slide #11 - At the Missile Command, for example, the Technical Data Committee
is headed by the Chief Engineer. The other members are the deputy Director of
Procurement and Production, the Scientific and Engineering Assistant of the Research
and Development Directorate, the Chief Scientist, and the Deputy Director of the
Supply and Maintenance Directorate. The Committee meets quarterly, or at the call
of the Chairman. Presentations are made on all phases of technical data management:
progress in on-going projects is discussed, problem areas are brought to the open for
solution, new developments in the technical data area are presented, new policies
from higher headquarters and methods for their effective implementation are dis-
cussed. There is tremendous interaction between Committee members. When you leave
one of these meetings, you cannot help but be impressed with the fact that not only
are the members really knowledgeable of what is going on, but that they are working
as a first-class team. Cooperation, not squabbling, is the keynote. Positive
action, not idle talk, is the outcome.

Slide #10 - Four of our Major Subordinate Commands, have placed the Technical
Data Management function in their Management Science - Data systems Office. Time
does not permit me to discuss in detail the various methods used to integrate tech-
0:lcal data management in each of these commands. Essentially, integration is
achieved through the use of committees and steering groups operating essentially
like the committee I just described. Some are quite elaborate, involving not only
Headquarters personnel, but representatives of their subordinate installations.

Organization for Technical Data Management, within installation and activities
reporting directly to Army Materiei Cotrmand Headquarters, varies considerably.
Suffice it to say that as a minimum all have established a focal point within their
organization to insure coordination o: their technical data functions and activities.

You must be wondering about why we have this diversity in organization. From
the beginning, about a year and a half ago, when our subordinate commands and
separate installations were told to integrate their technical data management
activities, we allowed for flexibility in organization to accommodate their dif-
ferent modes of operation and the manpower and other resources available to them.
Experience has proven us right. Without exception all of our subordinate organi-
zations are operating efficiently and effectively. They have integrated their
technical data functions. They have reduced duplication and overlapping of effect,
and, above all, they have subscribed to the basic principle I enunciated at the
beginning of my presentatiun: that

Slide #12 - we must manage our technical data resources with the same care
that we manage our mAteriel, manpower and financial resources.
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DATA MANAGEMENT FOR DECISION MAKING (DM) 2

Lt. Colonel William 0. Rennhack
Acting Chief, Systems Criteria Division

Directorate of Systems Policy
DCS/Systems

It is a pleasure to address the Engineering Documentation Section of the
American Ordnance Association on the Eighth Annual Meeting. It is a challenge
to tell yol something new in technical data and documentation. I thought the
-resenttion I gave to the AFSC System Program Directors in April 1966 would
give you the other side of the coin as a program director sc.es data products
for decision making.

While most of you are interested in data products and engineering documentation,
I am sure that you all realize that one of the greatest challenges in management is
the job of the System Program Director or the project manager. He is confronted
with immense responsibility. He must optimize taxnayers' dollars spent in the
acquisition of hardware. He must effectively utilize the human resources entrusted
to him and lastly insure that the requirement for hardware is met in terms ofI scheduled delivery. These responsibilities for program management are equally
true in the contractors' plants in the office of the project director. Instead
of taxnayers' dollars, however, it is stockholders' equity which must be enhanced
with a profit shown for the contract.

Decision making by the project director occurs during the life span of the
n rogram. Decision making is normally based on experience and judgment, but in
addition some kind of objective feedback process must be develoned to enable A
project director to make good decisions with alternatives and risks evaluated.

3 While the data management program was essentially developed to reduce the
minutiae of functional data requirements placed on contract, there are many side
effects which have direct concern to the program director. For example, the ob.
jective feedback which is necessary from the contractor can be channeled to the
attention of the director to enable him to know the status of his contract and
the utilization of resources. Thus, the System Program Director has two funda-
mental problems; deciding what tasks should be accomplished, and defining what
dAta should he placed on contract for feedback control. It is this latter control
which gives objective ar.alysis.

j Management theories state that decisions must be based on facts; therefore,
datA becomes excecdingly Important in the management sci'eme of things. If good
facts are not readily Pvailable, other kinds of management may merge such as
management by exception. MAnAgement by exception, however, infers that an ana-
lytical appraisal be made to determine when areas fall out of tolerances. rising
this trchn*que more management effort is extended when problems fall out of
antici'ated areas. Data is a ,"ital part of the decision making process when used
properly under management by exception.

The squeaking wheel concept of management infers that the program director is
wiling to take a calculated risk; that no action is necessary until a problem
arises. This kind of management reruires no feedback data and no action is taken
until sliprages occur in delivery or overruns of the contract occur.

D3-1



The therareutic effect of good data management cannot occur unless it fits
into the overall structure of the management system at the program office. Before
data management concerts can be effective, the program director must first recognize
that gamesmanshin and strategy are responsibilities of the first order of magnitude.
Secondly, that a management flow structure such as PERT charts are needed to chrono-
logically P-raise progress. And lastly, that baseline controls are used to keen
hardware within funds and configuration control. Barriers to decision making can be
reduced by a good data management program. The discipline and rigors of having a
good Contractor Data Requirement List (CDRL) (DD 1423) forces decisions regarding
the total integrated package. Tasks must be divorced from data and placed into the
proper order in the work statement. Data management becomes a forcing function on
the overall management structure. It eliminates many redundant overlaprtng and con-
flicting instructions and directives. Visibility is given to the lyraid data elements
making up the management system.

Data Management in accordance with AFR 310-1 is a crinnle common-sense approach
to solve chronic problems. The clear concept is rhat no data are to be prepared
by the contractor or delivered to the Government untoss it serves a specific need
to the program director. Decisions as to what data should flow from the contractor
to the Government is necessary. Data should not flow to Government sources where
decisions should not be made by engineers for design arproval under a fixed-price
contract. Stopping the flow of unnecessary data is eqcialjy as imnortant as having
the flow of data to the proper office.

Functional staff offices are also generators of data and cross all contract
levels in their zeal for Information from the contractor. Since the payment for
this data has to be made from hardware aprrorriations the program director cannot
be put in a position of automatically getting data to satisfy this requirement.
Logistic data, engineering drawings, specifications, and test reports must all come
under the scrutiny of its value and utility to the one man running the program.
There are no automatic data reauirements which must be placed unilaterally on all
contracts. Judgment, evalupticn, and cost trade-offs must be used in all cases.
This is a severe burden, for it is easier to say yes than no. Criteria for estab-
lishing data recuirements ars not readily available, bu the concent to start with
nothing and build up a DD 1423 is fundamentally sound. Another less desirable
technique for the estAblishment of data requirements is to start off with a maxi-
mum list of all data -ossible aid scratch off those considered unnecessary. Data
should be based upon need and Justified in accordingly, int automatically considered
necessary to sa-isfv across-the-board requirement for all contracts.

Experience has shown that in manv cases data has arrived too late to meet the
decision that has to be made. The DD 1421 forces the contractor to make delive-ries
of the data products in accordance with co:ntr:icrual termi and gives the Air Force
a tool to insure its timely deliver-. The data managemeit rrogram offers the Pro-
gram direccor 'letter A.!cision -iaking ca-ability by clearly establishing a need for
the data and placinc, it oWe P-ace on the contract giving visibility to other
,-iscipl'i-.es. forcing th;' contractor to give tirielV and adequate data.

The Government roject director is facecd with the difficult task of r1acing
all require-, nts on a "ixed-7:'ice contract struat•ire which assumes that no changes
are ever made to the syste'. However, c ,-'s are a norml way of life. In the
reai wIorld cha-'ges are qo prevalent that It 4 nMIost ir'-ossible to keetp 'it) with
them. In order to copre '.,ith this -roble'n \FS,,M 375-1. 'Configuration Management".
has been develoned. Baselines are established to control configuration in order LO
get repeatability on a ',"'stem.

iD3-2



The Defense Derartment is on the threshold of developing new theories of doing
business. Increased use of fixed-price contracts, multi-year buys, and contractor
definition phase are some examTles. The contractor definition phaee, in accordance
with DoD Directive '200.9, forces decisions at an early point in the life cycle of
systems acquisition. So early in fact, that some people have called CDP "off-the-
shelf procurement" of a iyetem not yet designed. Since decisions must be made
extremely early in the total life cycle, data must likewise be developed for de-
cision making. This was .'articula-ly difficult under the C-5A program.

Data management must be responsive, however, to the management structure which
implements these new techniques. Indeed data management may very well be a common
denominator giving visibility and understanding to the management structure.

During a data call a comprehensive analysis of each data item gives i.sight to
the structure much lLke a circuit diagram gives integrity to a piece of -Itronic
gear. Since decision making must have current, Pscurate data to allow the program
director to properly manage his program, data management is essential to give him
the factual information necessary to support h~s program. At the recent data
management symposium at Beverly Fills, September 1965, GenerAl Schriever made the
statement: *Decisions are the basis of management and data are the basis of de-
cisions." It is this quotation from General Schriever which caused the prepara-
ti-n of this briefing.

In conclusion, data management will save dollars for hardware acquisition, save
resources from unnece.;sary storage and retrieval of data, free the decision making
Process from minutiac of unwanted information and force timely decisions. The
defense posture of the free word to an appreciable extent is based upon decisions
made by program managers.
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D-4 ENGINEERING D _1; KEY TO LOGISTIC SUPPORT

Lt. Colonel Edwin G. Trlner, B.S., M.A., M.S., PhD
Systems Management Policy
Air Force Systems Command

Southeast Asia - Followed daily by millions of people thcoughout the world are
the happenings in Southeast Asia. This heretofore cloistered, remote, seemingly
benign portion of our globe has been transformed into an area of conflict, political
wrangling, and continuous face-Lo-face combat. As the conflict continues, there
will be fewer and feweL Americans who do not have a relation, an associate, a
friend, or a neighbor, intimately involved In the strife. South Vietnam is indeed
rapidly becoming a personal w r. Within the short space of one year, the scope of
our activitik,; has significantly changed. All issues of the daily newspapers carry
detailed coverage of the uay-to-day events in Vietnam. Television news reports
highlight the happenings of this combat area. Every radio news broadcast devotes
a lion's share of its time to almost hourly reporting of the Vietnam conflict.

Logistics - Highlighted in many of the reports have been the logistics problems
impeding the successful employment of our advanced weapon system technology. There
is no secret, having been well publicized by our news media, that a serious limita-
tion to our combat effectiveness has been logistics support. Considerable difficulty
has been experienced in miintaining and supplying our advanced systems. The problem
of maintaining our sophisticated systems, accentuated by the revolutionary advance-
ments in our technology, is becoming more acute day by day. impacting heavily
upon the maintenance of these systems is the supply support required. Without ade-
quate, timely and readily available supplies needed to repair and/or replace in-
operative or expended equipment, our sophisticated weaponry rapidly assumes the role
of an ornament devoid of operational capability.

Addressivug the general problem of supply support, ('enepal Schriever has
recently stated, and ! quote:

"Fundamental to the successful fielding of sophisticated weapons systems
is the canability to operate and logistically support these technological
advancements in the operational environmeat. Any uncontrolled prolifera-
tion of new items entering the inventory not Justified as advancements in
tho state-of-the-art has highly deleterious effects upon our defense
posture. The task of minimizing the number of new items entering the in-
ventory is the eKtension of the standardization i-a'losophy back into the
research and 4evelopment stage. A careful balAnce must constantly he
maintained to assure that our effort to e'-courage the use of existing
items and new developments is not pressed to the no'int where we are
stultifying techrical progress."

DOD Inventory - the Department of Defen4e has well ,.'er four mililon line itemns
of supnly in its inventory. Each item needs to be qdmin.stered. Most need to be
stocked, stored, duvlivered, provisioned, engineerrd, reaptved, replaced, repaired, e'c.
The administrative cost alone of each line entry varies from a figure as low as
$34.00 to many thousands of dollars. This large variition can be attributed to a
siiding definition of what im to be included in the total cost of administering a
line entry of supply. The fact remains that our advanced technology is totally de-
pendent upon tinely supply of the lowliest nut, bolt and washer as well as the most
exotic hardware assembly. This year alone. 173.000 new items were entered into the
DOD inventory. Simple arithrnetic can provide data on the adminigtrative cost of
introducing these new items into the supply system.
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Proliferation of the entry of new i.ems into the inventory is not only costly
when considering the increased administrative burden, but far more important is the
impact upon our nation's secirity. We simply cannot maintain our equipment in
operational condition when the supply support needed increases beyond bounds. For
years, the attempt to control the incredse of inventory items has been relegatec
to a supply discipline. And, taken at fac2 validity, there is a certain amount
logic which leads to a conclusion that control of a supply inventory is a supply
matter.

Sand Bag - Realistically, however, once a hardware design decision is made,
any attempt to control by supply a:Lion the entry of new items into the inventory
is akin to having E. single bag of sand qtavc off the flood witers.

In a recent address to the Joint Economic Committee, Secretary of Defense
McNamara commented on this problem by steting:

"But much more fundamental to the task of minimizing the number of new
items entering the inventories tharn "screening"* is the extension of
the standardization philoso-h;y back into the research and developmeut
stage. Here is where the decisions are really made to add new items
to the supply system and the consequences of these decisions cannot
Le undone at th-e supply support stage. Each time a new weapon enters
the inventory, it brings with it thousands of new items of spares and
support equipment. That is why any serious attempt to reduce the num-
ber of difierent items in our logistics system and thereby reduce lo-
gistics cost, must begin in the research and development stage."

*(INOTE: The reference here is to supply screening).

Panel 29 Charter - ?•nel 29 Mission - General Schriever, fully attuned to the
urgency of follow-on logistical sunport of our advanced systems in acquisition, in
concert with General Hobson of Logistics Command, chartered Panel 29 approximately
uine months ago. This joint panel was charged with the responsibility to realign
the Air Force portion of the Defense Standardization Program to place more emphasis
on the engineering and technical aspects of standardization and to provide for the
oriente n of the program toward the system development and engineering design
phases c. the life cycle of a w!apon system.

It is the specific purpose of this paper to:

a. Disclose the standa:dization objectives rcsulting from fanel 29's nine months
cf effort.

b. Explain how these objectives are being accomplished, and

c. Outline future actions whch ire in ttie offing.

Before proceeding. the word standariization needs to be defined for it means
many things to many people. Within the context of this paper, standardization will
be a means to optimize control over new ite:.s entering the Air Force inventory.

Objectives - The objectives of the Systems Command's Standardization Program are
twofold - to control the entry of new items into the inventory, and, (contrary to the
expressed and implied apprehensions concerning gcultification of design creativity),
to enhance engineering design thý.ough item entry control.
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I
Exhaustive and exhausting detailed discussions and analysis of the myriad

problems connected with control of items entering the inventory have resulted in
the firm conviction that the entire problem is capable of being divided into threeI major components. These are:

Standardization Phases

a. Knowing what is available in our inventory, currently being used and pro-
jected for future employment.

b. Requiring inventory items to be used to an optimum, notice I did not say
maximum, extent.

c. Invoking a disciplined system assuring that the regulations, documents, con-Stractual clauses, envisioned in b., above, are implemented ard pursued.

(For the semanticist, when I employ the word "inventory", I include not onlyI the items already contained in our catalogues and/or supply system, but those items
which we are committed to supply following approved engineering design released to
production.'

I A_2roach - For ease of discussing these above three phases: - knowing what is
available, requiring that these items be optimally used, and disciplining the sys-
tem, - each of these three areas will be divided into two categories - on the one
hand, systems, end items and components; and on the other, the next level of indenture,
the piece/part area.

Addressing the problem of making known to the design agency what is currently
available down to and including the component level, there currently exists the DoD
Index of Specifications and Standards, industrial association standerds, various

I other manuals and catalogues. Unfortunately, a large portion of this information
is generally three to five years old, At present, there cxists no system to make
avail;ble, for example, to the FX System Program Office (SPO) - which might be in
the feasibility phase of development - that which is currently accepted for use inI the F-Ill acquisition system. There is normally a three to five year delay until
the specifications describing items being purchase on a new system coming into
acquisition are updated and distributed for widespread u3e. Yet, realistically,I the most important information, the most timeiý, the information which most includes
advancement ia the state-of-the-art is that design requirement and design solution
information which is currently being developed on active acquisition type of system
piograms.

Items Available - I will present later in this paper specific changes to
AFSCM 375-1 necessary to assure the availability of information to design agencies.S In addition, details will be discussed of the operational plan fir the er'-p7yment
of the Defense Documentation Center (DDC) for indexing, printing and dii9'iibuting
the specifications describing the components being introduced into our npw systemsI under acquisition prepared by weapon systems contractors in accordance with pro-
cedures contained in AFSCM 375-1.

When viewing the piece/part problem, the solution varies considerably from theS way we can control information avw. labill~v at component level. It is envisioned
that the Industrial Associations will be looked to, to assume a large share of the
responsibility for developing industrial Association specifications for piece/Darts

I to be used in engineering design. The specific details of this proposal will be
addcessed before the end of this paper.
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1
While 3ignificant data supporting the development of new piece/parts are gen-

erally contal.ned in specifications, a readily available source •f information on
exist.:nR items in our inventory is contained in catalogues. This cataloguing in-
formation must be readily available to the design agency in a form which facilitates
search by performance characteristics.

Once the design agency knows what has already been developed: through the exer-
cise of the indexing scheme by the Defense Documentation Center for the 375-1 com-
ponent specifications; the accelerated development of piece/part specifications by
the Industrial Associations; and cataloguing of parts made available to design
agencies by performance characteristics, the next step is to require design
agencies to optimize the use of these known parts and components. T.iere are three
major phases within the life cycle of a weapon system at which controlling documen-
tation is needed to assure optimum employment of known components and parts. These
three 1.iases are the Conceptual Phase, the Definition Phase and the Acquisition
Phase.

Conczptual Pý-&ase - It is during the Conceptual Phase that care must be taken to
assure that controls do not in any way inhibit design creativity. On the other
hand, it is to the ultimate good of the design agency to create an early awareness
of the importance of employing, where feasible, inventory items. In many instances,
decisions made during this very early phase of a life cycle directly result in the
kind of hardware which is subsequently manufactured. An example of this is the V/STOL
aircraft currently in Advanced Development. Advanced Development Directive 44
directs six contractors to perform a technical feasibility, study of the V/STOL air-
craft. The tcehnical feasibility in this instance is being demonstrated by most,
if not all, of the six contractors by actual prototype models. It is safe to assume
that the products developed at this early stage of the life cycle will profoundly
influence final design. Conceptual Phase contracts should include, when applicable, I
an indication that consideration will be given further on downstream to design
which optimizes the use of inventory components and parts.

Definition Phase - During the Definition Phase, the Request fcor Proposal (RFP)
for Phase IB Contract must contain irf.rmation to the prospective contractors that
source selection will assess the extent to which inventory components are to be
used in fulfilling design requirements. Particularly on a Fixed-Price Contract,
the emphasis on Source Selection cs well as the cost savings accrued through mini-
mizing requirements for new design will be a motivating influence upon the contractor.
Each standard component used has significant impact on minimizing the numbt.r of new
parts entering the inventory for each component is comprised of many hundreds of
parts which would not have to be additionally provisioned.

Acquisition Phase - The contract for the Phase II Acquisition Program must in-
clude an Incentive Clause for minimizing the number of peculiar parts which go into
building each of the components. The development of appropriate contract clauses
must be accomplished fully cognizant of the fact that selective application of these
provisions needs to be provided. It must be recognized that within each system
there are certain components which require constant improvement ari advancement of
the state-of-the-art. Certainly, an Incentive Clause for minimizi new items in
this area would preclude the very advancement for which we strive. OQi the other
hand, the preponderance of ccomponents within a system simply have to meet perform-
ance requirements. In this case, incentive features to meet performance requirements
employing the parts already in our inventory would have significant value.
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SOptimum Use

This, then, is the second of the three phases.

As you recall, knowing what was available by the design agency was the first
major point. Requiring that standard items are used to the optimum extent was the
second point. This we proposed to do by selective documentation at the three phases
of the life cycle of a weapon system. Finally, the key to success of any program
is the method of enfoicement.

Disciplinary Force - It is envisioned that the controlling force necessary to

guide this program will be led by a small group at Headquarters Systems Command
acting as the focal point for the Command. This focal point will be responsible to
establish policy guidance, review the Product Division implementation pcocedures,

assign and supervise standardization tasks, promote interservice standardization,
as well as international standardization.

Within, tiie Systems Command, each of the four Product Divisions will have a

Standardization Engineering Analysis Group (SEAG) comprised of somewiuere in the
vicinity of 10 to 12 people. Each SEAG will have the responsibility for supporting
all SPOs within each Division; developing component and piece/parts lists; negotiat-
ing with contractor standardization personnel in advance of contract definitization
the Component and Parts Lists to be employed in the execution of each contract; and
coordinating with the Industrial Association's military liaison personnel to deter-
mine what the latest state-of-the-art is as well as to provide tasks to which these
associations would address them'eives. This group will be able to render consider-
able support to the SPO. Most contractors have indicated very positively that, if
they had specifications readily available to assist in their design process, it

would cut down significantly on the amount of lost time and motion they now expend
in attempting to ferret out the existing military specifications. This group will
also provide for inter-systems standardization by being sufficiently knowledgeable

of what is being procured on one system that has applicability to a follow-on system.

Within each SPO, there will be at least one individual assigned the responsi-

bility of Standardization Engineer. He will be the SPO focal point for standardiza-

tion, provide direct supervision of contractual compliance by the contractor,
introduce to the contract all of the appropriate standardization directives, and
be the liaison between contractors and government standardization people.

The Air Force Logistics Command is also assessing the contribution it can make
in the SPO climate to provide for more direct tie-in between the SPO and System

Support Manager (SSM).

In addition to the Systems Command Headquarters, Divisions and SPO organizations,

a group of highly qualified Standardization Engineers working directly with the In-
dustrial Association standardization teams will be organized. Their specific role
will be discussed later.

Slide- F-Ill Avionics

Slide - F-1ll Electronics

The F-1ll is a fine example of what can be accomplished with a few knowledge-
able people pressing the advantage of minimizing the number of unnecessary new parts
entering the inventory. From approximately 220,000 non-standard parts in the elec-

tronics category that would have appearej on contractor drawings, the number of non-
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standard items was reduced by approximately 75 percent. This was accomplished by
aggressive effort to develop standard, acceptable, reliable piece/parts.

Slide - Road Map

This, then, is the Road Map for Standardization in accordance with the systems
management concepts.

Briefly reviewing, we have first the necessity of providing to design agencies I
a knowledge of that which is contained within the Air Force inventory. Once this
is accomplished, the requirement will be established for the contractors to optimize
the use of standard parts through Conceptual, Definition and Acquisition Phases of J
the life cycle. And, most importantly, a discipline will be phased in to assure con-
tinuity and control.

Let us go back for a moment to focus upon the specific aspects of this program
which have most significance. A detailed review of the best method for new acquisi-
tions to assure that design requirement information for components is made readily jt
available to future design agencies clearly indicated the employment of DDC facilities. I

D__ - The DDC charter requires that it be the central repository for technology
and research reports; test reports on subsystems, components, parts, etc. Relating
this to the systems life cycle, DDC is actively pursuing its role at the very earliest
phases by handling basic and advanced research reports and then again considerably
later during testing phases.

Design requirements as well as design solutions for subsystems, components, etc.
is that portion well within the DDC charter that to date is not being exercised.
Preliminary investigation with Dr. Stegmaier, the Director of DDC, indicates that he I
certainly envisions the requirement to perform this service.

Slide - DDC Flow I
The flow will look something like this. Design requirements documents, includ-

ing abstracts, will initially be prepared by the contractor. These requirements
will be approved by the SPO. The approved design requirement aad abstract will be
forwarded to DDC. DDC will then enter the abstracts into the data banks and design
requirements into the library of reports. The Government Printing Office will
publish the Technical Abstract Bulletin (TAB) and distribute to the addressees pro- I
vided by DDC. In addition, the DDC will provide service for anyone requesting in-
formation if they are entitled to the service. From the time that the DDC receives
the design requirement document and abstract, they will have it distributed to I
design agencies within 25 working days.

Slide - DDC Documentation Processing I
Once the design agency finds something in the TAB that it needs, it prepares a

request for the document and sends it to the DDC. The DDC enters the requisition
into the data system, and if they have the doccment on their shelf, it will be [
mailed out to the requiring agency within three days. If they do not have it on
the shelf, and have to reproduce, it will take seven days from the time they receive
the requisition. This is the normal DDC procedure. There is no reason to request
special handling for the design requirement documentation.

From the contractor's point of view, our investigation discloses that most of
the prime contractors review conscientiously the existing TAB today. Including the

D4-6I



design requirements information within the TAB would impose no change to prime con-
tractor's normal procedure, but would significantly augment the information that Is
available to them. Design information would be readily at hand to assist in their
engineering design development.

Addressing the problem of making available the information on i iece/parts, It
is envisioned that the industrial community, resulting from renewed interest and
close liaison with Air Force renresentatives, will be encouraged to accelerate their
productivity in the developmcnt of specifications and standards. Industry con-

stantly prepares specifications and standards on utility parts which, in reality,
parallels the effort of the Air Force. It is not only feasible, but highly
desirable that the Air Force encourage industry to accomplish more of this work.
The Air Force will have full time liaison personnel working directly with the In-
dustrial Association Committees in the piece/part standardization program. Air
Force liaison personnel will encourage accelerated development of Industrial Associa-
tion specifications and standards; assist in identifying Air Force requirements and
facilitate employment of Industrial Association specifications and standards in new
system acquisition. Both industry and government will be capitalizing on the fact
that in this particular instance their individual goals are similar. It is advan-
tageous monetarily to both prime contractors and to the Government to minimize the
number of new items entering the inventory. Under DoD Instruction 4120.8, authority
is granted for the Air Force to employ industry prepared specifications and stand-
ards. Standards developed by industry groups composed of representatives of both
manufacturers and users lend themselves to more universal application to various
weapon systems than those prepared by prime or associate contractors. Industry
groups are actively and vitally interested in a program of industry standardization.
While we in Systems Command recognize that 100% of the piece/parts will not be con-
trolled by this fashion, the high use parts, normally the 5000 and 5300 Functional
Supply Group (FSG) classes which provide the greatest strain on our inventory, will
be covered.

. In addition to the large number of people addressing the problem of developing
industrial association documents, most of the major prime contractors in the United
States have substantial numbers of people specifically responsible for the standardi-
zation function within their company. The optimu.a time to prepare specifications
and standards is when the components and parts are being developed for a weapon system.
Many new components and parts designed for a specific system will have Potential use
on other current or future systems. Inasmuch as the development of items below the
subsystems level are the responsibility of the contractor, he invariabl. prepares
company type specifications. However, he could just as easily prepa~e military or
industry type specifications and standards which would then have potentii use on
other systems. As a matter of actual fact, the specification format contained in
AFSCM 375-1 invoked on all ma* r contracts is even more inclusive than the 'MIL SPEC'
format. Contracts will specify. when applicable, that contractor's development ef-
fort for components and pa-ts be documented by an Air Forze specification and/or
standard. By providing close continuous liaiscn vith the industrial associations
as well as standardization personnel or prime contractors, both the Air Force and
industry can profit significantly.

Three oteps - Let's summarize what has been said so far. Step one of a three
pronged attack upon the perennial problem of controlling the proliferation of new
items entering the inventory is to make available the information to design agencies
of what we have in our inventory from systems through components by the DDC Library
function. Information on piece/pfats will be provided by accelerated use of in-Sdustrial association standardization groups as well as the utilization of cata-
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loging services. Next will be the optimization of the employment by design agencies B
for that which is available in our inventory during the: Conceptual Phase; the
Definition Phase, by including the RFP direction to the contractor that source
selection will consider Government Furnished Equipment (GFE) vs Contractor Furnished I
Equipment (CFE) of subsystems and ccmponents; and in the Acquisition Phase, by develop- 5
ment of Incentive Clauses to minimize the number of new items required for each com-
ponent of CFE. And, most iLnportantly, there is being formed an organization to
assume the responsibility for the implementation and operation of this plan.

Slide - Documentation

This paper has treated almost exclusively the Command approach to the standardi- I
zation problem. Before concluding, it is important that I touch ever so briefly
upon the relation of this plan to the entire DoD effort. Addressing the problem
of supporting documentation - at the very highest level, the DoD Directive 4120.3 I
clearly emphasizes the impact upon standardization ma0 by research and development
in engineering design. The Air Force implementation of this directive is contained
in Air Force Regulation 73.1 This has ju-t recently been published. A joint Sys-
tems Command and Logistics Command supplement to this regulation is currently being
staffed. Additionally, a joint Standardization Manual is being prepared and co-
ordinated.

Slide - Organization

Notwithstanding an outstanding plan, good intentions, and an abundance of docu-
mentation, the success of any program is primarily dependent upon people. The
organizational structure and the manning for a program is paramount to its accomplish-
ment. Control of the standardization effort in the Department of Defense rests with
the Office of Technical Data and Standardization Policy. The Headquarters USAF I
counterpart is the Standardization Group in the Procurement Policy Division of the
DCS for Installations and Logistics. At Systems Command Headquarters, the Office
of Standardization is in the DCS/Systems. The Divisions will have a small, but I
highly qualified technical staff known as the Standardization Engineering Analysis
Group (SEAG). The SPO's will have at least one man designated as the standardization
technical representative. And, in addition, a group will be formed to perform
technical liaison between the Air Force and Industrial Associations.

Slide - Bridge I
At present, industry and government are unilaterally working the problem of

standardization. For the most part, intra-company standardization activity is
progressing at a commendable rate. Most prime contractors recognize that it is I
monetarily sound to minimize the administrative cost of developing hardware by
optimizing piece/part selection for assembly into components and systems. For
many years, government has been vitally concerned with the burgeoning supply in-
ventory. It is costly in dollars and decreased operatioCLal effectiveness. In all
too many instances, industry and government are attempting to bridge the problem of
item control by starting from opposite shores and with no agreed upon plan for
meeting. As a minimum, the point and conditions of contact must be clearly defined.

Systems Management - Systems Command, aided by Logistics Command is launching
a headlong attack on this problem caused by increasing our inventory resulting In
a decrease in our capability to maintain and supply our sophisticated weapon systems.
Within the Systems Management concept, we can and will control the proliferation of

D
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new items and at the same time free the design engineer to expend truly creative ef-
fort. Our advancements in technology will not be at the sacrifice of systems
availability, but will enhance our defense posture. It is hoped that the Air
Force and Industry will join hand- in this venture as they have on all of the
other projects of national significance. By combining our efforts, we can and
will achieve goals which are to the best interest of industry and to our nation.
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D- 5 DATA MANAGEMENT & THE CONTRACTOR'S ORGANIZATION

Mr. Donald R. Spencer
Chief, Engineering Data Requirements

McDonnell Aircraft Corporation

Slide #1

Much has been said about data management in the course of the last two years,
just as much is being said about it here today. Most discussion has been in terms
that are very broad, and not much has been said about the fundamental elements ef-
fecting data management which interface with the functional organization we find
in most prime contractors' plants today.

Slide #2

I feel that this generality and its resulting lack of distinction between data
and documentation is a contributing factor to confusion in implementing data manage-
ment today. And so I would like to take data as it has been defined by the govern-
ment, to break this definition into its elements, and to interface them with typical
contractor organization and examine the Lesults. It is hoped that, by doing so,
insight can be gained into the effect of data management on the prime contractor's
organization and that positive understanding will develop which will, in turn, be
useful in implementing data management, that will better serve the contractor and
achieve the real objectives of the government.

My talk today is predicated on a fundamental difference between the functions
of data management in the military and in the contractor's organization. The Depart-
ment of Defense defines data management in DOD-INST 5010.12 as, and I quote:

Slide #3

"trhe function of determining and validating d'ata requirements planning for the
timely and economical acquisition of data and insuring the adequacy of acquired
data for its intended use."

Slide #4

This task in the military is essentially a program management job concerned
with acquisition of adequate data on a timely basis. The government manuals describe
a systematic approach to the identification of requirements, evaluation of these re-
quirements and the implementation of them contractually so as to start a contractor
on the path to the generation and recording of data. The contractor continues from
this point. He must recognize the objectives of the data manager in the military,
but he must go further.

Slide #5

He must influence his organizntion so as to cause it to deliver the documents
which are required. And this generation results in an essential difference between
data management as it is practiced in indusLry and data management as it is being
practiced in the military.
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I think that data management in the contractor's organization is:

Slide #6

The process of developing response by members of the organization having
functional responsibility so as to insure identification of valid data requirements
and timely and economical availability of data which is adequate for use by the con-
tractor and his customer.

This definition provides the same objectives as the definition of data manage-
ment given in DOD Instruction 5010.12 and reiterated in subsequent manuals issued
by the government, but is oriented to the generation of data. There is more differ-
ence in my definition of data because, as I said a few minutes ago, I believe there
is need to separate data from documentation and to define each.

This thought requires a different definition of data and this also is signifi-
cant to my discussion today. Let's continue by discussing data as described by
the government. And here, again, I'm going to get fundamental and quote from some
of the basic government publications. The Department of Defense describes data in
DOD Instruction 5010.12 as follows:

Slide #7

Technical Data anu Inturmation - The means for communication of concepts, plans,
descriptions, requirements, and instructions relating to technical projects, materiel,
systems, and services. These *.:ay include specifications, standards, engineering
drawings, associated lists, maauals, and reports, including scientific and technical
reports; they may be in the form of documents, displays, sound recordings, punched
cards ....

Thin form of description has been modified to some extent, but largely passed
on unchanged in. the various manuals issued by the different agencies of the govern-
ment to describe data management. Let's cite one and recognize that, with minor
variation, these citations apply generally. Air Force Manual 310-1 defines data in
volume I, and I quote:

Slide #8

"Data - The general term data includes, without limitation, all engineering
and logistics source information and documentation derived during the conception,
definition, acquisition, and operational support phases of a complete system equip-
ment or item. These contractor data, whether or not copyrighted, include:

(1) Admini3trative Reports
(2) Technical Reports
(3) Other Data .. . "

I have this observation to make regarding these definitions:

Slide #9

While they acknowledge a difference - few of the governmeni:'s documents Dre-
cisely distinguish between "data" and "documentation" in effect. The reverse is
true - they arn considered to be synononious. As I have said, I believe that this
failure to distinguish is a major factor associated with confusion in implement'ng
data management in industry and che government. And I will tell you why in Ju4_,.a
moment.
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First I would like to give you what I regard as essential definitions of data
and documentation. Again, I have turned to basic reference documents for these defi-
nitions - in this case Webster. Webster defines data as:

Slide #10

S.. . "Factual material used as a basis especially for discussion or
decision."

He defines documentation as:

- I .' .L or an instance of furnishing or authenticating with fact; the
assembling, coding, and disseminating of recorded knowledge treated as an integral
procedure."

The relationship is obvious.

Slide #11 -

Data is informatiou or knowledge developed by other action which when recorded
becomes documentation; documents are hard copy end products. Each is mutually inter-
dependent, but each is subject to separate management of a distinctive nature within
the contractor's organization. Generation of data is the responsibility of technical I
talent - engineers - while documentation management is an ancillary service entailing
administration of such things as recording, coordination cf format, publication,
scheduling, submission,s and other general requirements.

Slide #12

The government, by definition and treatment, equates one to the other without
distinction and, for this reason, obscures the interface between the two.

Slide #13

This is a third factor, for this interface is rightly an area of line manage-
ment. The other two are in either service functions or line organizations. Failure
to distinguish suggests making a data manager responsible for all and, in industry,
results in redundant organization. This has happened where industry members have
felt the obligation to establish counterpart organizations to the data management
structure of their customer(s) and where they have used the customer's manuals as a
guide for this organizaLlon. Ticensing data managers in industry as the government
has described the job is a bit like making a locomotive engineer responsible for
driving the tr-'n, as well as for the configuration and contents of the train -
when actually hie is just supposed to couple the right cars and to gRt the train to
its destination intact !nd on time.

The foregoing statements will become more obvious if we loc:. at the typical
contractor's organization and at his contractual spectrum. Let's look at the con-
tracts first because they pose an organization complication and this must be
recognized.

Uidt.6~14

You will see in this slide a representation of the total contractual complex of
a major prime contractor as a cube with each dimension showing a variable in data re-
quirements. In this case, the 'T' axis represents customers; the "Z" axis represents
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the subdivision of the pximary customer - for example, the aeronautical systems
division within the Air Force. The "Y" axis represents the variation of the data
product from contract to contract for a given customer. The whole complex is then
enclosed by general regulation - the armed services procurement regulations, in-
dustrial practice, legal constraints, and • forth as shown by the outer box.
This model shows the data requiremea~s of each contract as a block within the whole
complex. Each is similar to the other, but each also has a separate identity with
a separate set of :equirements. These vary in some degree according to program and
customer requirements. The outside box or constraints have standardization and con-
trol as their goal, but the reel controller is the contractor. He must understand
and communicate all of these varying contractual requirements to his organization.
He must integrate them and control as unilaterally as possible so as to cause the
whole znmplex to become an aggregate of efficient operation within the company
across its total spectrum of business. And this, geutlemen, is one of the real
challenges of data management to the company organization today. This challenge
is not diminished by the divided approach by the agencies of the government in re-
gard to management of data and documentation.

Let's now look at the contractor organization. Most companies are broken into
operating elements supported by staff functions. This arrangement can be illustrated
by a general block diagram.

Slide #15

This arrangement is true at the broadest level whether the company is central-
ized or divisionalized along product lines. The figure shows the essential elements
in the organization as manufacturing, quality control, engineering, product support,
fiscal, and so forth. Top management is assisted in most contractor's organizations
by management staff groups called program or project management. These arc shown on
the left side of the slide and result in a matrix type organization as shown. Pro-
jectizing within this structure is the usual case with support from common service
organizations.

Slide #16

Now in this next slide, the categories 'if data from USAF manual 310-1 have
been broken out for purposes of illustt;-cion and arbitrarily assigned to organiza-
tion on the basis of primary responsibility for creation of the documents making up
the category. Many of you might assign these differently. It is also recognized
that there is mutual interdependence between mtny of the data items, and many of
the line departments within the organization in relation to the documentation. But
in general this allocation is valid. Categories from 310-I were used because they
are considered typical. And they do show how data relates to organization. Mutual
interdependence of documents and basic management practices establishes need for 4n
agency to cross organizational lines at the general management level, Responsibility
for preparation of certain categories of data and documents requires administration
within the line organization where those documenta are prepared. And so two areas
of data management interest in the contractor's organization are thus shown - one
having general management interests, the second having divisional interests of
parochial naLure.

Slide #17

This next slide adds the various customer interfaces to the organization. These
are added to the program management side of the organization and tllere are fvar
assuming that there are :ontracts from each of the agencies promulgating data manage-
ment. This, of course, introduces four systems of data management and adds to the
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I

case for a data management interest at the program level, thus adding a third area
of data management interest within the organization - one which most closely re-
sembles the customer's data management office. Later, I will examine each of these
and the interfaces and working relations among them. t

With this understanding of the contract picture and basic organization, I would
like to again return to the statement which I made earlier in regard to the defini-
tiona of "Data" and "Data Management" as given in the various government instructions
and manuals.

Slide #18

This statement, in essence, was that I believe that failure to precisely dis-
tinguish between "Data" and "Documentation" is a major contribuZng factor to the
confusion associated with implementation of data management today. When organiza-
tional interests are recognized, the need to distinguish between data and documentation
and pay attention to the interface is recognized Rs essential to establishing effec-
tive data management in a contractor's organization.

Slide #19

It enables as3ignment of data management elements to appropriate organizational
channels. That is - essentials for deriving information to the technical talents,
essentials relating to documentation administration to procedural functions and es-
sentials relating to interfaces to management. It preserves the assignment of
authority with responsibility; it eases description of personal qualifications; and
it enables easier correlation of data management to other current management dis-
ciplines being promulgated by the goverrment - some of which are more easiiy assigned
organizationally. And, of course, it also eases the specific definition of the data
management job which we shall look at shortly. But these are not the only reasons
for distinguishing between data and documentation.

There are other more basic reasons to distinguish. Data does not lend itself
to generalization. It is developed in a given place for a specific purpose and ap-
plied to given circumstance, while documentation has broader organizationhi implica-
tions. For example - an engineering drawing may be used by a dozen different depart-
ments, but the data zontained thereon remains specific and is specifically applied
in each different case, The characteristics of the document (format, if you will)
must accommodate the generator and recorder of the data and all others who use it,
The engineer developing the design should not also have to concern himself with title
block layout, the release procedures, numbering system, monitoring of submission,
etc. Someone who understands documentation management should do this and does so in
most companies.

Slide #20

Let's look at the human factors for a moment. Documentation management is not
necessarily in consonance with the basic interests of the technician. A man remains
an engineer because he is primarily interested in creating. He could hardly be a
successful engineer if he were not an innovator. Compliance with format or other
general documentary requirements is not innovation. And so we have a basic conflict
situation between the engineer who wants to design and develop and does not necessarily
want to be restricted to the format requirements of a contract, a customer, or anyone
else and the data manager who has been trained in the school of data acquisition re-
quirements of the government ind who is in there trying to convince the engineer that
he should observe these requirements in order to satisfy the contract.

D5-22
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It also seums to me that the emphasis is out of balance. All of the manuals
dealing with data management describe data management as a systems management job.
They show data with regard to the various logic functions required by the various
phases of a development program. Systems management is necessary and the benefit
which has been derived is certainly not to be minimized.

Slide #21

Such things as establishing data acquisition based on real need, the evalua-
tion of cost associated with data, the time phasing of data, advancement in storage
and retrieval of data are all products of the discipline implicit in application of
"system management" to data by the government and the results are good, but gains
in these areas are not enough.

It is equally as important that more guidance be given to the functional line
organization which is charged with the responsibility for coming up with these data.
Frankly, we've talked too much to the "system implication" of data management and
not enough about the practical aspects of creating documents and content for documents.
This is due in large measure to a fallacy. Most of the manuals on the subject pre-
suppose that if you identify need for data, describe a Jocument by something like a
form 9, put the document name on a CDRL, schedule it, then follow up to see that it
comea in on schedule, you'll get "data" and this data will do the job - this is a
misconception. You will only get data if the generator in the line operation
recognizes the need for the information, is capable of developing it, and records
it in a form that the user can read, store and retrieve. And unless this happens,
gentlemen, you have managed the heck out of a system and gotten documents maybe, but
not data.

Slide #22

Let's pay attention to the line organization and recognize that these opera-
tions are the forges on which adequate, timely, and economical data are wrought -
not the DMD office, nor the program office, nor anywhere else. It is the effort
of the engineer who conceives an idea, puts pencil to paper, draws or writes fast,
accurately, and legibly, and dashes off to give the copy to someone, that we have
been trying to systemize. Let's look at how data management functions for just a
moment - as we said before

Slide #23

An engineer is an engineer because he likes to innovate, and conformance to
format is just a factor to contend with. By nature he objects when such things
are foisted off on him. And who does he object to -

Slide 024

His boss who also is a design engineer and who has three other dosigners
squawking to him because they too huve each had a data system forced on them - re-
member four customers - all the boss wants to do is get some design done and to
spend no more time in recording it than necessary. He sure as heck doesn't want
to educatt his people to four ways of documenting design. So he throws the data
manager out of his office the first two times and the data manager finally comes
back with his boss's bois who is also the design manager's boss and who more than
likely is really sympathetic to the design manager, having come up through the
design shop, but he says: "Look Joe---- ! and so the data manager and the design
manager become friends and all sorts of adequate, timely, and economical data flows
out of the design department and on to the customer who uses it forevermore---yer!
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This certainly does not descrlbe very smooth responsivenese to the customer's
need for data, but it is fairly typical of the climate in which documentation manage-
ment is being cultivated. And little is done to offset this by the contractor who
addresses maximum effort to the systems management implication of data management and
minimum effort to the problems of the working Joe who must create data and record it
in documents.

Slide #25

SUntil the fundar:ntal problems associated with "'eneration, recordLng, and sub-
miesion" are treated along with the basic problems associated with "determine and
validate" "economical and timely", "availability and adequacy" in the documents
describing data management, the job of providing customer prescribed data will con-
tinue to be difficult for industry. For industry must digest the contracts and
their data requirements - separate "data" from "documentation" so to speak - and
allocate each to organization, then manage the people so as to deliver the desired
data, all the while communicating with the military. Both allocation and communica-
tion would be considerably improved if true recognition of fundamentals existed in
all data managers, both in government and in industry.

You in government can help, gentlemen, if you will increase effort on funda-
mentals and publish more words which will assist in conditioning all our technicians
to data needs.

A case which illustrates this point is MIL-D-1000 with its three forms and
ten categories of drawing. It certainly lends itself to the selection of a set of
drawings for one or all steps in the logic diagrams for weapon system acquisition

and operation - but, there are those among us in industry who believe that MIL-D-I000I loses sight of the fundamental role of a drawing which is simply to serve as a medium
for communicating the final design decisions of engineers to others who will take
action to achieve what is described thereon. That drawings are created at a discrete
point in the development cycle and this cannot be compromised if they are to remainI an effective means of communication. And in this light, drawings cannot be an ef-
ficient medium for collation of all information describing all actions in weapons
system acquisition and operation for all phases of time.

We must establish balance between system management &nd fundamentals in
eduzating our people in line assignments who generate data, and record it to createI documEnts to send to the government. In saying this I am fully aware that the data
item description document - that is: the form 9, the 1107 form, or whatever the data
item description document is - is primarily intended to speak to the generator and
recorder of data in the contractor's organization and that the requirement for these
forms to adequately describe the characteristics and preparation of the data item
rings out loud and clear in the various policy documents prescribing their use. I
am also aware that many of these same policy documents - regulations - seek self-I sufficiency in the data item description document to the compromise of existing
basic standards and specifications. The effect of this has been to destroy the funda-
mentals to which all of us have worked for many years in favor of facilitating a sys-P tems approach to acquisition of data. The data item description documents called
for on the CDRL are really not so constituted as to be able to describe the data
required without calling on basic documents - MIL-STANDARDS-. In addition, the data
item description document may describe an uncoordinated "U" item or modified '"t"item
of data. - in many of our contracts, over half of the item descriptions are In this
category.

D
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Slide #26

The need for self-sufficiency and resulting proliferation of data item des-
criptions has created a situation that is analogous to a house which has the first
floor so loaded as to cause the foundation to crumble.

Slide #27

Think for a moment of the effect that all of the energy being expended on the
preparation of data item description documents would have if it were channeled to
preparing basic standards describing minimum essential characteristics of documents
so as to make the data cotveyed by them acceptable to all agencies of the government.
We could all then work to a common base. The 1107's, the forms 9 and the others
would then serve only to tailor requirements when deviation is required. They would
remain in effect only for the life of a specific contrict and would be subject to
careful scrutiny by data review boards before issuance. As data item description
documents are now prepared and used, they seem to be almost exclusively instruments
for variation, which are consuming the foundation from which they originated and on
which they are dependent. And unless it is brought under control, the data manage-
ment house will sag.

Slide #28

In my previous discussions of the contractor's organization, I identified three
areas of interest to data management in the organization. One interest at a top
management level; a second within the functional department which is responsible
for the generation of data and the recording of that data in documentary form; a
third interest is in the program management area where a data manager or a data
program specialist is located so as to interface with the customer's data management
office. You will notice that I have referred to these areas within the organization
as of interest to data management. I have deliverately not said that any of these
is data management. I believe that data management is the responsibility of all of
them - each according to his functional responsibility. Perhaps the following can
best describe the task of data management in a contractor's organization.

Slide #29

This task consists of the following:

(1) Recognizing data requirements which are significant to the company and the
customer,

(2) Establishing facts relating to the generation and use of these data for
purposes of contracting with the customer,

(3) Communicating these facts to management so as to permit direction through
existing organizational channels,

(4) Providing knowledge of developments in data matters in government and in-
dustry,

(5) Assuring that desirable developments are put into practice, and

(6) Being prep&red to verify with evidence that all contract data requirements
have been met.

D5-33
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This description of the task of data management can be equated to organizational
responsibility. Start by recognizing the basic responsibilities of your organization
and these, as we have said, correlate closely to the treatment of the differince be-
tween data and documentation previously described, It is the responsibility of the
functional departments to generate the data which is recorded to become documents.
It is their responsibility to see that these documents are timely, accurate, and are
prepared at minimum cost. No one in this room questions but that it is the responsi-
bility of the engineering department to prepare the drawings which describe the de-
signs which are developed by the engineering department under the terms of the contract.
It is certainly not the responsibility of the data manager assigned to a program of-
fice. On the other side of the nickel, there is need for a program data manager in
the contractor's organization who can represent the specific program requirement of
the customer to the contractor's functional organization. And it would be indeed
nAive to believe that the program data manager always aligns with the functional or
line organizPtion who is responsible for developing and recording the data. So the
third echelon of data management comes into being. Th's third echelon, of course,
is the top management which is responsible for establishing the policy under which
both of these operations work.

Slide #30

In this next slide, I have allocated basic responsibilities to each of these
interests by using the items making up the task of data management which I mentioned
earlier.

How do we go about accomplishing this task as defined and assigned? The method
will vary from contractor to contrActor, but the elements will remain the same. The
primary variance will be in the departmental source of people assigned to given
functions. It is not the purpose of this paper to tell you how we do it or how you
should run your shop - even if I could do so without knowing your contracts - your
functional organization or your organizational personality. Rather it was Latended
to analyze data and data management as we have come to know them and see what this
means to the contractor's organization.

Slide #31

I have come to the conclusion that the fundamental difference between data
management in industry and government is in the relation of acquisition to genera-
tion;

Slide #32

That there is need to recognize the difference between data and documentation
for these require different assignments and inputs; that the cowbination of adminis-
tration of the elements of data generation and documentation acquisition under policy
developed by top managemaent is truly data management in the contractor's organization
and that these factors are not necessarily apparent from much of the published words
on data management today - that much of this literature in appeasing system interests
does not show enough recognition of the personality and feelings of the true source
of data - the creative talents. That much remains to be done in the area of stand-
ardization to correct for this by the government and industry. We must bridge this
gap for it is they, the creative talents, who in the last analysis must satisfy the
need for reporting with documentation at the least possible disruption to the techni-
cal processes which generates the data and furnishes the documentation as a by-
product of that process.
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QUESTION and ANSWER SESSION

!)6

Moderator: Joseph Mazia

Panelists: Colonel Charles T. Campbell
Lt. Colonel William (). Rennhack
Lt. Colonel Edwin G. Triner

QUESFTION In the contract definition phase, do yoi
scrub" authorized and unautthoriz.-I data

items one by one'

LT. COL. RFNNHACK in the Air Force we do and on te C5A for
example, during, the Phase 2 acquisitLion
contract, the 1121i is comprised of the
list of all the Form 9's which have data
justiffi.ation sheets on every Form 9 badt-.
up. On sone of the other contracts,
Volume I of 310-1 states that justification
will be prepared for and may be placei oi
the back of the DD 1423 or the Form 9, if
it is a '-U rorm 9.

COL. CAMPBELL V7ery simply, we have the same requirement
in thle Army.

QUESTION Will the identification requirements of
375-1 As regards the family suffix part
number be aDplied to computer-aided design,'

LT. COL. TRINER You a.'e conceined with family identification
and codcification of same. As far as the
preslntation that I have given of making
information available, the only change that
we envisiao- ý,ill be the incorporation of an
abstract of the Part 1 specification which
will very distinctly provide the design
ag-nc.,, with the information of perfornance
characteristics contained in that sDecifi-
cation.
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E. FRInAY MORNING SESSION - APRIL 29, 1966

INTRODUCTION

This section contains the following papers, reports and
panel session presented on Friday morning; Presiding
Chrairman, Jay S. Crawford; Recording Secretary,Kyle G. Seipp.

* Development of Documentation Time Standards, and
Implementation of Appropriate Controls,

by Edward A. Schnabel

"* Rights in Data Past, Present, and Future,
by Denham S. Scott

"* Graphic Trends in Engineering Education,
by Professor Edward W. Jacunski

"* A Report on the DoD Data Management Course,
by Lt. Colonel Sydnor J. Borden

Micro-Reproduction (EDMS)
Specifications and
Standards Panel

Moderator: E. Ingles

"* Information on New Procedures,
Dy Paul R. Durr

"* Operation of Microfilm System,
by Parker H. Daggett, Jr.

"• Status of the DoD Engineering Data Micro-
Reproduction System,

by Frank P. Borden

* Technical Study Pcoject on Use oc- Document
Line Density,

by Frank R. Borden

• Report on Vari&bles Imposed by Slash Shcets and
Interpretive Documents,

by Joseph V. Symanoskie
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El DEVELOPMENT OF DOCUMENTATION TiME STANDARDS

AND IMPLEMENTATION OF APPROPRIATE CONTROLS

Edward A. Schnabel

Administrator, Overhead Controls

RCA Staff

INTRODUCTION

Radio Corporation of America is keenly aware of the continuing need for establishing

improved methods of labor cost control through job measurement and task definition.

Time standards for scheduling, cost estimating, and assessing manpower utilization

for the many production operations have been extensively employed for a good many

years. Additionally, a formalized Engineered Standards Program has been adopted

and promoted throughout the Company to strengthen similar techniques of measure-

ment and controls within the many indirect and supporting activities.

Today's discussion deals witn an actual application of the Engineered Standards Pro-

gram within the area of engineering docufnentation. The intent of this particular

application, which became yerational during 1965, was to develop an equitable and

uniform approach for measuring and controlling the work content of each activity within

a drafting function. The drafting activities are comprised of the basic tasks involved

in the cotnplete documentation of a nart. assembly. or system.

Earl-N in 1i965 a general review of several drafting organizations, both internal and ex-

ternal to the Compaay, indicated that not too much had been done in the way of develop-

ing and applying realistic and consistent "target times" for the niyriad of drafting and

checking tasks being performedr. The primary reason for this, we found, appeared to

lie the highly variable content of the ,Ariwings theniselves. For example, in addition to

the type of drawing (i.e., asstehhi l, (l0tail part. lghe,'i;,t',. logic, etc.) other variables

introduced as the result, of specific irograin design crlterr3 * pr,)gramn docunrent:tion



requirements, and established drafting room practice can have a significant effect on

drafting and checking times.

To be meaningful then, a time standard for each category of work performed would

necessarily have to be established with a common reference point, and using this

reference point, flexibility maintained in order to compensate for major variations in

task content. In other words, the complexity, class, type, etc., of the drawings must

be considered in order to arrive at an equitable and attainable time standard. Addi-

tionally, the time standard must provide for an acceptable quality of work_•,•nship.

In order to make the remainder of the presentation more meaningful, a series of

explanations, appropriately illustrated, have been prepared to highlight each phase of

the program from planning to implementation. Sequentially, these include Planning

and Data Collection, Data Analys is, Standard Time Data Development, Example Tables

of Standard Times, Controls, and Program Summary.

PLANNING AND DATA COLLECTION

The organization initially selected for the pilot project, in addition to being receptive

to implementing the Engineered Standards Program, had a diversified number of pro-

grams representing both commercial and military products. Specific project objec-

tives were established and agreed to a3 follows:

Objective 1. Develop an appropriate range of time standards.

- Task level measurement

- Simple to complex drawings (all types and classes)

- Consistent degree of accuracy

Objective 2. Develop an adequate mewn of applying the standards.

- Method of classifying stmndard units of work

- Compatability with existing standard practices

I
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Data collection procedure to summarize work

performed

Objective 3. Develop and implement a performance evaluation system.

- Classify and account for all hours worked

- Provide necessary reporting levels -- employe,

group, department

- Performance and costs bas-d on "Standard Hours"

produced

In view of the many variables to be determined, a comprehensive seventeen-week

functional survey was undertake, to accommodate a detailed analysis of the total draft-

ing operation. The survey encompassed three interrelated studies, as follows:

1. Production and time distribution reporting through the media of an

"Employe Weekly Record" and drawing oriented "Job Work Folders.

2. A program oriented print analysis of literally hundreds of drawings encom-

passing some 40, 0110 drafting hours expended and fully documented during the

course of the survvx.

3. An "Activity Sa r,-J ing Study" of :)vd'uctive and nonproductive categories of

individual endexoi-.

Based on survey finding4s, a list ing of :t'l categories of dra'tting and checking activities

wa, defined and ciassifiv,! in •t'urns of the a!)t)rOiatc tdocuu•it'tation requirement and

related standard practi,'e. "his i;V to szvay that all product iv elffort was identified at the

hasic task or job level a11i tturthcr '!assit'd wa soch a aiannut, M ,, to reveal variations

in task content rvsu|ltitig f ron the 1 prOsc iitcd ta cIctlc,'. 1 u I, entitled ''Time

Standards Application IDiaý,/cra . '' rt: ý,ilY illusOt r:tvs th, [o,. ,i;l," \ariatiun in basic

task content depending. for| caai" ' , '. n thl :pi ,,gýr'ai \ ; d' r -v'ing class, and type
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Drawing Class 3 - Company Standard and Drawing Format

Drawing Class 4 - Elementary Drafting Practices

Program Type 1 - New Design and Major Redesign Programs

Program Type 2 - Minor Redesign Programs

Program Type 3 - Redress Programs



DATA COLLECTION AND ANALYSIS

Upon summarizing the myriad of classified data obtained during the survey, it soon be-

came evident that drafting and checking times are additionally dependent upon variables

other than those accounted for in Figure 1. Further inspection of the actual drawings

resulted in the quantification of job complexity data common to each type of drawing.

For example, each specimen drawing (i.e., assembly, detail part, schematic, logic,

etc.) was examined in terms of such attributes as form size used, number of sheets,

dimensions, notes, call-outs, number of views and sections, number of components,

line items utilized in the bill of material, etc. These factors or attributes were then

tested statistically to determine their relationship, if any, with the actual time taken

to perform each stated task.

By process of elimination it was determined that at least one easily identifiable attri-

bute per drawing type could be universally utilized to reasonably predict the time re-

quired to perform a specified drafting or checking task. Figures 2, 3, and 4 illustrate

the graphical method employei in this determination. In all, some sixty "Basic Time

Curves" were developed, all of which conclusively indicate that drafting or checking

time per drawing is linear u ith respect to the selected attribute. The examples shown

reveal that the selected attribute or factor varies by drawing type, and that under each

specified condition the basic task is reduced to a constant time per draw.ing and :a vari-

able time depending upon the number of attribute units.
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EXAMPLI TINJ : CUtRV'E - "CO(RDINATE AND I)RAF."
Drawing Typ,: Asscmbl. (S, parablh)
Drawing Class: Onv (Military Std., DOD Format)
Program Typt': Two (MInor RHdesign Program)
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STANDARD TlIE DATA DEVELOPME:NT

As in all work measurement development applications utilizing the "production and

time distribution reporting concept," actual elemental time values so derived must

first be leveled or normalized in order to arrive at the final time standards. The

reason for this is that in the reporting phase, a residual amount of nonproductive

effort has been included in the recorded time. The method utilized to account for this

nonproductive time was an emplu. e-oriented activity sampling se.udy. This study,

which was conducted concurrcntly with production and time reporting by each employe,

accounted for the following categories of individual endeavors:

Productive Activity:

a. Read/Concentrate/Examine

b. Draft/Write

c. Talk/Phone (business)

d. TMiscellaneous (including handling of drawings and equipment)

Identifiable Nonproductive Activity:

c. Stand II"

f. Talk/Phone (iionhusiness)

g. Personal

The appropriate indiv id ua I "ut il1 i• -- factors" determined from this study provided

the basis for leveling the' "Basic Time Curve Data" previously explained. Fiwure 5

illustrates t. pical activity sampling statistics related to specific time curves. Figure

6i, in turn, depicts the wa% in which data taken from the numerous basic time curves

were mathurmatically combined %% ith thv corresponding activity sampling data to arrive

Mt the elemental standrard time' " I

*I. - '



Typical Activity S pli•l Summary Statlatic
Related To Specific Time Curves

Range
!ndividual Of Leveling

Identity Code Factors

V3 52.0%

iHI 52.9%

Vi 57. 1%

H2 58.0%

V-3 59.4%

EsJ 64. 3%

D6 65. 2T.

V2 07 90,1

"V7 73. 2'

D7 74.20

V, 2 76. 1%

18 77.7%

Figure 5.

BASIC TIMF UN'.F 1ATA SAM P ING D- ;A

4 ELEMENTAL S1 -%%OARD "IME DATA

01 1 44.I 414 C ,t+rdinia*,- 4.4, Draft Ch,-,tk

Drawing Type \fi•rbly Prtnl•d Wring
SN-henau~c

Drawtng Cas,?. 4

Pr -~r~o T, P,

I Itiai l H If, ar4 ! 1 I ! 41

Figure 6.



At this point the elemental standard time values for the various types of drawings

were graphically analyzed to quantify drafting and checking "time ratios" existing

between and among the three ty3-es of programs and four drawing classes. The results

of this analysis revealed that the drafting and checking time ratios for any given type

of drawing are dependent upon whether the drawing is predominantly "component

oriented" or "dimension oriented" in content. Figures 7 through 12 graphically

illustrate these relationships as they apply to the elemental standard time values for

any given type of drawing. Note that both the constant and variable time elements have

been accounted for. These standard "time ratios" were later utilized to provide an

expansion capability for types of drawings lacking the full range of time data.
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BASIC DRAFTING - TASK CONSTANT ANALYSIS

COMPONENT ORIENTED DRAWINGS (*1 DIMENSION ORIENTED DRAWINGS (*1

r Drawing Class" Time Rdtio

2.50.
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Figure 7.
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RASIC DRAFTING - TASK VARIABLE ANALYSIS
(Dimension Orieiit'd Drawings)
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INITIAL CHECK - TASK CONSTANT ANALYSIS

COMPONENT ORIEN TED DRAWINGS DIMENSION ORIENTED DRAWINGS
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The last consideration in the development phase was the amount of "check-correction"

and "back-check" wo -k being performed. Figure 13 depicts the approach taken in the

determination of the standard allowance for this type of effort on drawings requiring

drafting rework.

"CHECK CORRECTION" AND "BACK CHECK" ANALYSIS

28• 105 Avg. Requirement For
28I Drawings Requiring Rework

U!S24 '

L 20

8 16

E: 12

4

0
1 X1 41 6i 81 .

_20- 40 c0 80J 100

%Of Chcckcd ltt,,m,,

li rc 1 3.



EXAMPLE TABLES OF STANDARD TIMES

Upon completing the standards development phase, tables of drafting and checking

target times were prepared for each of the various types of drawings. Figure 14

identifies the actual types of drawings covered and further indicates the manner in

which each type has been coded an~d identified for ease of application.

STANDJARDS3 TABLE IDENT[FICATION L' F

!!oe.r Ir.

I.-T

Figure 14,

F I- 16



Each table has been expanded in stepped time ranges appropriately gauged in terms

of unit volumes of the specific attribute selected during the standards development

phase. A few examples of these attributes, by type of drawing, are:

Assembly - "Line Items Utilized in List of
Mater di.l"

Detail Part - "Total Number of Dimensions, Notes,
and Call-outs on Face of Drawing"

Printed Wiring Schematic - "Total Number of Electrical and Elec-

tronic Components Identified on Face
of Drawing"

Logic Diagram - "Total Number of Gates, State Indica-
tors, and Electronic Components
Identified on Face of Drawing"

Interconnecting Wiring Diagram - "Total Number of Coded Wires Identi-
fied on Face of Drawing"

Figures 15 and 16 are representative examples of the many tables of target times re-

sulting from the completed survey. In addition to pro'iding a range of time values for

primary drafting and checking tasks, the tables incorporate a consistent means of

targeting secondary drafting effort such as "Check Corrections," ,'!Back Check, " and

Update Drafting and Checking of Engineering Changes."
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CONTROLS - GENERAL I

One of the most important steps in any work measurement program is the implementa-

tion of an effective control medium. Time standards by themselves without adequate

control procedures have limited value. Thus, the program in addition to providi:ag de- I
tailed tables of targeted time for each of the various types of drawings establishes a

capability for: I

1. Classifying and assigning standard "drafting and checking" work packages

within each project or program. !

2. Measuring and evaluating work performed, both on an individual and group 1
level basis.

3. Summarizing and relating group level weekly labor costs and performances

to standard or targeted rates of production. I
4. The determination of the amount of standard or targeted work backlog as-

signed to oach emplove. !

A summarization of the complete reporting cycle is included in Figure 17. 1

FI
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CONTROLS - WORK ASSIGNMENT SYSTEM

As engineering information concerning a specific project is received by the Drafting

Department, the assigned Group Leader initiates a "Drafting Job Ticket" for each re-

quired 1h yout or drawing. Assignment folders for the listed drawings or layouts, in-

corporating ;he Drafting Job '.Licket and appropriate design information and sketches,

are then distributed to those responsible for their preparation.

The Job Ticket provides an appropriate "Activity Classification Code" and "Target

Hours" for each of the assigned tasks based on information contained in the "Time

Standards Application Manual." This serves to stimulate more effective use of avail- I
able time and fur'her provides input information for the "Employe Weekly Activity

Log" which acts as the first level report in the evaluation system. I

Additonal space is provio-ýd on the Job Ticket for each assigned employe to classify

and record drafting or checking time subsequently taken to complete the job. Each

folder is maintained, in sequence order, as a permanent record -in the system files I
and provides a breakdown of hours by activity for-flture reference at project level.

A "Drafting. Job Ticket Log." provides a substanrtiallv coridensed means of classifying,

targeting, and assigning ECN wcrk ir. a manner sirnilar to the. original drafting and

checking tasks, 'he ECN Drafting Job Ticket- Log permits. the batching of ECN's to

be inco-porated so that the drafthig and checking tasks performed on a total of ten

drawings can be classified and recorded on one sheet. j

CONTROLS - EVALUATION SYSTEM I

The evaluation system incorporates three levels of reporting as follows:

Level One Reporting - "Employe Weekly Activity Log"

The employe record of daily activities provides the input into the final reporting

system. The log affords a convenient one-page summary of each individual's weekly

E11-22



productive output as identified and classified in the completed Job 'ickets. In addi-

tion, the log summarizes the following weekly distribution of individual hours worked:

Labor Category Description

Code 2 Productive Time - Measured Drawings and Layouts

Code 3 Productive Time - Unmeasured Drawings and Layouts

Code 4 Nonstandard Time - Miscellaneous Coordination

- Nondrafting Tasks

- Group Meetings

Code 5 Delay - Wait for Assignments

- Wait for Instructions

The Group Leader performs an andit review of each log for completeness and accuracy

in advance of posting to the Summary Activity Report by the group clerk.

Level Two Reporting - "Summary Activity Report"

The motivation for increased performance and reduction of excess coatz originates

witn line supervision. To assist in this regard, a summarized weekly production

report, based on audited input from the Employe Weekly Activity Logs, is prepared to

account for the expenditure of group labor hours by labor category and employe. The

cognizant Group Leader utilizes this report as a means of determining if the rate of

output is low or decreasing and, where required, applies greater supervisory effort

in order to improve productivity. The report also serves to keep the Group Leader

posted on the amounts and sources of nonproductive time which, if excessive, should

be studied in detail so that corrective action can be taken.

Information displayed in the Summary Activi. ieport as depicted in Figure 18 in-

cludes the following information:

a. Deployment of hours (by employe and group) for each of the four labor codes,

plus Group Leader and Assistant Leader hours.
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SUMRYATVIT REPORI'______
NOINEERED DIVISION: X Y 7- Wk bid - nL
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z. - I;OEq 4-o.0, ___.0 b___ __ _ _3~o_

460.0 1*0.0 ?0__0 1___0 2____

FGroup Totals 3b. . LI1. .'~~

SGross (Straight Time) Hours Logged to column Rir

Activitv- Less Approvpd Tinif Off Jc.b. L
Group J-¾rcentage-.-mj tds. Covera '] Admin. R'txincA' r

Figure 18.

b. Individual and group performances while on n-iasured work.

c. "Administrative Rating" of Group Leader relative to the ,nioujii cA time lost

to delays and nonstandard work (Labor Codes 4 and 5).

d. "Standards Coverage" index to indicate the amount of preouietive airtivitY that

is currently being measured in the reporting groi'p.
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Level Three Reporting - "Cost and Performance Su~nmary"

The Cost and Performance Summary is designed for use by second level (and above)

operating management. As its title implies, the report provides the manager a sum-

marization of labor expended within the measured operating unit. It highlights the

utilization of employe hours and expresses the various categories of excess labor cost

as a ratio to the "standard cost dollar."

Visibility afforded by the summary dArects the manager's attention to those factors

which are producing excess cost and, in turn, enables him to take corrective meas-

ures on high cost elements.

hiformation displayed in the Cost and Performance Summary, illustrated in example

Figure 19, includes the following data on a consecutive weekly basis:

a. Group Percentages

Standards Coverage

Reflects the degree of all drafting and checking effort that is measured

based on the mix of measured and unmeasured drawings during any given

week. A low or reducing Standards Coverage indicates additional se-vice

is required from the responsible work measurement engineer.

Administrative Rating

Reflects supervisor's ability to hold "Delay" and "Nonstandard Work" to a

minimum and productive output. high. Best if equal to "Average Per-

formance."

Average Performance

Performance of all employes while working on measured operations.

b. Total Target Hours Earned

Reflects the total standard production during the reporting period. This is

arrived at by applying the "Standard Target Time" to each unit of work
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Figure 19.

produced. The Total Standard Hours Earned is utilized as the "common

denominator" of all Labor Categories to provide a means of express.ing

labor cost ratios in excess of the standard cost ratio of 1. 00.

c. Cost Ratios in Excess of Standard Cost

The Cost Ratios indicate the current cost according to the, ii% c. )or

categories. They show the ratio of each labor catevori hour to &•ac'h

standard hour earned.

Lead Cost I'tio

This indicates the relative cost i,, Fx' of s(1:,1';'1l dhi, t l Pami ', LCad

T.nie. The ratio svrQ,.s as a sensii'v. indicat.or ir I-ad ltprptscs.
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Substandard Performance Cost Ratio

Reflects the relative cost in excess of standard due to performances below

100% on measured productive work.

Unmeasured Productive Cost Ratio

Reflects the relative cost in excess of standard due to time spent on pro-

ductive work not covered by standards.

Nonstandard Work Cost Ratio

Reflects the relative cost in excess of standard due to time spent on as-

signed activities other than "Drafting and Checking" of drawings and lay-

outs.

Delay Cost Ratio

Reflects the relative cost in excess of standard due to time spent on

"waiting for work" or "instructions."

Total Cost Ratio

This is arrived at by summing all individual Cost Ratios.

d. Financial Gain or Loss from Base

This indicates the dollars gained or lost in comparison to the predeter-

mined "Base" (or starting) excess cost value.

Group Average Hourly Rate

Represents the average straight time hourly earnings of the organization

* being measured (including Lead Labor).

Current Week Savings (or Loss)

Gain or loss each week.

Cumulative Savings •Loss) to Date

Total gain or loss from (late o' installation of standards.



1

e. Goal Cost Analysis

Provides P. conversion of the total cost ratio in excess of standard into a

related variance in work force from the "predetermined goal" or maximum

expected cost level. This analysis furnishes an immediate week to week in-

dication of group manpower requirements based on workload.

Variance Cost Ratio I
Represents the difference between the "Current Week Total Cost Ratio" and

"Goal Total Cost Ratio." The goal appearing at the bottom of the report is

engineered to express a reasonable expected target to be achieved. The goal

as such may be revised periodically as the activities change or as more con-

trol is exercised by supervision. I

Equivalent Personnel (Over)/Under Goal

Reflects the equivalent manpower variance from goal based on Column "N" t
cost value.

PROGRAM SUMMARY

It can be stated that specific benefits realized through application of drafting time

standards and reporting are numerous. A few of the more tangible benefits of the

program include:

- Improved Cost Estimating Capability

- More Realistic Time Targets for Each Drafting Activity

- Measured Work Performances (Individual and Group)

- Weekly Labor Cost Summaries

- Basis for Planning, Scheduling, and Determining Level of Drafting :wklv

- Continuous Visibility on the Amounts and Sourcs• of Non-productive Time

Additionally, as depicted in Figure 20, example statistics f'ui nionths after installa-

tion of the pilot program reveal a signfficanr improvement in productivity.



I

EXAMPLE STATTSTICS 4 MONTHS AFTER INSTALLATION OF PILOT PROGRAM

TOTAL MANHOURS STANDARD MEASURED PRODUCTION
PER AVAILABLE MANHOUR I

t- 43016'

Increas~e

+10%0

0% 0.

- 10%

Decrease

Figure 20.

Far more has beeng-ahied from the project, however, than the benefits realized from

the initial implementation. In the last seve ral1 months, Enj~neering Manngement at ad-

ditional operations have officially requested that their drafting functions be Included in

the E:ngineered Standards Prog ramn. Much of the data already developed has beer found

to he (il-ectly (or with slight n todif teat imn) applicable -t the interested loc-ations. On that

hasis, the program can he implemented at these locatiops -%%ith a minimum schedtile for

the decvelopment of time s-tinamtrcs for kinmeasured drawingjs and layout%.
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For any organization wishing to utilize the "work measurement approach in labor cost

control," I would suggest that the development and application of time standards and

reporting be contingent upon the assignment of a qualified work measurement engineer

reporting to the function responsible for developing labor time standards. Program

surveillance and standards maintenance capability thus established insures overall

integrity of the system with respect to time standards, claiming and reporting. The

product of such an arrangement provides the basis for accurate labor cost and per-

fornance visibility for the department being measured.
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March 3, .966

E-2 NATIONAL CONTRACT MANAGEMENT ASSOCIATION
DAYTON, OHIO

TOPIC - RIGHTS IN DATA, PAST, PRESENT AND FUTURE

Denham Scott
Assistant to the President
The Garrett Corporation

Greetings. The first point I wish to make is that I am neither an engi-
neer rior a lawyer. As a member of company management I wcrk very closely
with both groups. I started to work in the aircraft industry thirty-nine years
ago, when today'- exotic Aerospace products existed only in the fertile imag-
inations of such dreamc.,s as the erstwhile and long dead Jules Verne. Evolu-
tion has brought about marny changes in practices and attitudes, and no doubt
will continue to do so.

Engraved on the birth c:ertificate of the United States are the following
wor.s: "Congress sihall have the power to pronm'te the progress of science and
the ,seful arts by securing for limited times to authors and inventors *he ex-
clusive rights to their respective writings and di :overies. " (The Constitution
of the United States of America, Article 1, Sectiorv 3, paragraph 8.)

The above words fromi our foundi;g fLthers express the philosophy upon
whir:}: the laws that goer" uur free enterprise system are founded. The sys-
ter• in•cludes protectio!n by granting title to patents, the common law protectic l
of proprietary rigýhtý in trade sec-rets. and, of course, the copyrights of authors
T'hese systeos have bteen proved to 'u so dyn.atic that under their, the ther,-infant
,i taiuon steadi~v progressed and. witnin an ania i short span, becanie theSri.hmst ind -.tit powerict ,-a•ton in the world. -lrav it i n th r ban buiwark of
the pvuples of th% free world stan.itg against the serfdoms of ,:(,-ninunivrn and

. 1he systeii of free enterprise h&4 end.:red .1he trils of 175 years.
It has *urved t itdi. We nmust think Long and hard befor-e we abandon it. or

I h or a~i~ an-d 411scirhvoas "i~ghts in datia pro~A#rm. with its itirrent
unrave!l.ahle c t,,plicatit,ns. it. to 1 iarge extent. at. .,:d•.,i i prý,du.t of the

ter ige. Ovy a few ve r* a the j"-crnn -.0, 4pproach to tbe Aircraf



industry was , omrLhing distinct, and apart. Today that industry has been ab-
sorbed into the Aerospace cor-plex, which is a conglomeration of ordnarnce,
rocketry, electronics, exotic fuels, wizardry, and other forms of magic. Tile
household names of the Aerospace industry must now include (eneral Motors,
General Electric, Westinghouse, Chrysler, and Ford, along with Douglas,
Boeing, Lockheed, a:nd Pratt & Whitney of aircraft fame.

Within the government there were two distinct philosophies of procurement,
an ordnance philosophy for the acquisition of guns and munitions, and an aircraft
philosophy for twe acquisition of aircraft. The advent of the Aerospace industry
has brought aboit a conflicting mixture of requirements, with frequent clashes
against the old order of things. The traditional different approaches were not
the result of happenstance; there were deep-seated fundamental reasons as to
why a diff,.rent philosophy was adopted for aircraft procurement from that which
was traditionally used for shells, guns, torpedoes, etc. Reconciling the "rights
in data" problem is smack in the middle of the conflict between the opposing
philosophies.

In a nutshell, the civil servants on Uncle Sam's direct payroll designated
the ordnance products for the Army and Navy, whereas private stockholders'
money paid for the designs of the original aircraft industry. We had then a
black. and white situation, as exemplified by Class 1 (for government) and Class
2 (for contractor) drawings. In the Aerospace industry of today the moneys are
fr~eqiently hopelessly mixed. The black and white distinction has become a'mix-
ture of every shade of gray. Sorting out the very valuable rights in the know-
how or data has become a chaotic task.

Now let us take a look- at a little history. The essentials of the story are
simply that before the days of aircraft, the United S, tes Department of Defense
consisted of the U.S. Army with its ordnance corps and arsenals, and the U.S.
Navy with its bureaus and shipyards. These are, of course, the senior services.
The Army had its need for guns, firearms, shells, cartridges, explosives, etc.
The Navy had its need for different types of warships and their guns, torpedoes,
and -armament, etc. These things were understandably not to be had on the
open market from private industry; therefore, these senior services were
founded on the concept that they mu9t design, and in most instances, build
their own. The Army arsenals and Navy bureaus employed on Uncle Sam's
direct payroll the expert civil service engineers, who of course prepared their
drawings on the predecessors of today's Class I formats. In the event of war
or an exploded need for large production, they took these drawings to industry
ard contracted for the production,

Obviously, industry had no rights in these drawings. The next stagt was
rca-%.ed when during wars and threats of wars the need for armament engineering
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time became so great that the military or civil service engineers were not
available in sufficient numbers; therefore, the defense, or war, department con-
tracted with industry to supply the engineering manpower to assist in the design
of weapons for and under the direction and control of the Army or the Navy en-
gineers. Since these procuring services were contracting for and controlling
these designs, it was only right that they insisted that they be on government
format, title block, part numbers, etc. ; in other words, Class I drawings.
Obviously industry had no rights to these drawings.

The philosophy of, and the concept of, Class 1 drawings is as old as the
Army and the Navy are. It became the traditional practice, and we al.l know that
it survives in the Army and Navy today. Originally it was logical, simple, and
just, and it still is in its proper applications, but as previously mentioned, the
aircraft industry was based upon an entirely different philosophy and today's
Aerospace industry is something else again. Evolution has produced a blend3 that is neither fish nor fowl.

There was, of course, no Air Force when the aeroplane was born, but
both the Army and Navy! soon became interested. The signal corps of the Army,I on April 2, 1908, signed a single page contract with the Wright Brothers to "man-
ufacture for" ar.d deliwv.r to the United States of America one heavier-than-air

- 'flying machine' iA accerdance with signal corps specification No. 486.

,n this unbeiievably simple contract, and even more wonderful specifica-
tion, the Ar-ny did not contract with the Wright Brothers to "design" a flying
machine. The contract read, "manufacture and deliver. " That crystal clear
gem, specification No. 486, in spite of its marvelous brevity said, "Plans re-
ceived will not be shown to other bidders." It also says, "...The government
does not contemplate the exclusive purchase of patent rights for duplicating the
flyinlg machine. " The philosophy of and the concept of Class 2 drawing is,

th .refore, at least as old as the first contract for a military aircraft.

Actually, during World War I and the period which followed it, there was a
certain amount of backsliding. The Army and the Navy found tradition too much
for them and they got back into the design-and-build their own aircraft concept -
I am sure most of you know that today's A.S.O. stand, on the site of the '5ld
naval aircrait factory in Philadelphia - Well, anyway, this did not work out

satisfactorily for the military. As you probably know, our boys flew British
and French aircraft in World Wtr I because there were none of our own suiiitat
for con-bat ageinst the Germans. By depriving private indust.ry oi the incezktive

and support if government contracts. the aircraft industry in the United States
Aiad bec-ome stagnant.

Pretty soont the French, the 3ritish, the Italians, and even the de-
militarizeod Germans were trimmning the pants off us. and held most oi the
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aviation world records. It took a little longer than it took for Sputnik to jolt us,
but at last, in Calvin Coolidge's administration, the Morrow board was set up to
hold hearings and investigate why the United States had become a fifth-rate air
power. In 1925, the Morrow report was presented and contained the following:

"Anything that strengthens the industry as a whole, and es-
pecially anything that conduces to the strengthening of the
design and engineering departnments of the compani .s building I
aircraft must be considered as a contribution to national
defense. " I

And among its recommend,:.tions is the following:

"Proprietary rights in design must be fully recognized."

That same year, 1925, there was another congre'sional committee re-
port, known as the Lampert report, from which the following is excerpted: V

"The aviation industry is an essential part of the national de-
fense and must be maintained. The committee finds as
following :

I. That the aviation industry in the United States has
dwindled and is dwladling; and that the principal
causes of the weaknesses of the irdustry are as fol- 1'
lows: - (arnong others we find)

d. Failure to recognize and protect design rights."

The Lampert report included .,mong ita recommendations the following:

"6. That congress authori7e the procurement agency to rec-
ognize rights i designs of airrra't, engines, and accessories."

Primarily as a result of these investigations and recommendations
congress adopted the Arm,, and Navy.Procirn-irent Act of July 2, 1926, which
specificaliy recognized the importance of aircraft designrc, made provision for
design compe3tition, industry's right to just compensation for use of their de-
signs, the right to sue, etc. , etc.

Ten years later, in 1935, Preoident F,'ariklin Roonevelt appointed the
Federal Aviation Committee. In their report they bad this to say:
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"We feel the arguments against any transfer of design from
one manufacturer to another to be so strong that they should
only be overruled in the most serious cases, as when the
originator is already overloaded with work or when the order
to be placed is too large and delivery too urgent for the whole
responsibility to be left with one company. "

In 1948, Senator Brewster submitted a committee report which, speaking
of subcontracting said:

"In such instance, however, contracting officers should rec-
ognize that development and design must be controlled by the
originating company, and that the originating company must
be duly compensated for its design rights and services, in
order to maintain essential development incentives. "

There is much more that could be said and quoted, but let the foregoing
suffice to demonstrate that a new philosophy, that of design competition by in-
dustry, and recognition of proprietary rights to these designs and, if you will,
the birth of Class 2 drawings for the aircraft industry started over fifty-seven
years ago with the very first government contract for a "flying" machine.

Summarizing at this point. Those who were steeped in the Army and Navy
tradition of government ownership of designs or, if you will, Class 1 drawing
philosophy, caused the government to vacillate for a while, with near disastrous
results. The mistake was recognized and thus the juniov services, namely the
Navy's Bureau of Aeronautics and the then United States Army Air Corps, broke
with the tradition and adupted the procurement by the design competition method.
This provided the essential development incentives to which industry responded,
by rapidly nosing the United States from fifth place to first place.

Thus, the aircraft industry matured into the healthy and powerful instrument
which became the most decisive factor in World War II, and is probably the
greatest deterrent today to World War I1.

These things became possible only because the junior services of the Army
Air Corps and the Navy's Bureau of Aeronautics realized that for them &nd their
problems the system of free enterprise by industry in design competition was
far superior than that in which the government assumed and tried 'o exercise
a monopoly of all the brains. The free enterprise system, of course. is based
on open but fair competition, patent protection, and recognition ot proprietary
rights in designs and know-how.

Until 1955 the different segments of the aircraft industry, namely the air-
frame, engine %nd accessory groups, accepted withou', question the fact that
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one of the government contractual requirements would be for a full set of man-
ufacturing drawings. We had no qualms or misgivings because there existed
a clear understanding between the contractor and the procuring service that
these were needed for various internal military functions, such as repair and
overhaul, etc., but would not be used for competitive reprocurement.

The contractual language was a little hazy on the subject, but we lived up
to our agreements and they lived up to theirs. For years the ruling specifica-
tion was MlL-D-5028, and the words "manufacture, " "fabrication" or "procure-
ment" did not appear in paragraph 6-1, "intended use" (of data required). This
was no oversight, it was by mutual agreement. I was there. Further, most
of us placed restrictive proprietary legends on our Class 2 drawings, and these
were always accepted without question by the Army, Navy and later the Air
Force. In other words, Class 2 drawings rheant "contractor" drawings, and
implied contractor ownership. Also, each of the services had published their
own policy statements, respecting the proprietary rights of their contractors,
and we could find no fault with these policies. I have copies of these former
Army and Navy and Air Force fine policy statements.

Everything was moonlight and roses until 1955 when the Army had a squab-
ble with a contractor over proprietary rights in data developed in the course of
an R&D contract and the Army asked the Honorable Thomas Pike, then Assistant
Secretary of Defense for supply and logistics, for an official interpretation of
the meaning of the boiler plate language which had been appearing in defense
boiler plate for years. The question was pointed to clause IX-112 labeled.
"Reproduction and use of technical data, " and particularly to the meaning of the
last fourteen words as follows: "or to grant any right to reproduce anything
else called for by this contract. "

This was the hazy language, which had been mutually interpreted as mean-
ing that the government was not acquiring the rights to reproduce the "hardware"
(being the anything else) referred to in the sentence. Thus in 1955 Mr. Pike
upset the apple cart by officially ruling that this language did not constitute any
such agreement, and was in fact meaningless.

Unofficially the United States had drifted into a very real and earnest cold
war, and had become deeply involved in a fantastically expensive race for tech-
nological supremacy. Times and circumstances had indeed changed; Uncle Sam
was spending the taxpayers' money in astronomical sums for gigantic projects.
The nuclear and space age was arriving and the Aerospace industry had become
a very real fact ot the new era.

As custodians of the public purse congress rightflly rczards it as its
sacred duty to obtain for the government everything that the taxpayers have

I
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paid for. Congress was acutely aware of their huge appropriations to the Depart-
ment of Defense and was determined that the tax dollars which must be spent
with industry be disbursed in such an equitable manner as to bring maximum
benefits to the broad base of the nation's industrial complex. In particular, con-
gress was determined that small business would get its share. They were prop-
erly both suspicious and fearful of possible monopolies operating in restraint of
free trade. They were apprehensive and resolved to prevent a few industrial
giants from obtaining a concentration of economic power by virtue of their
participation as prime contractors.

They wrongly assumed that the gr'vernment was paying for all the research
and development and therefore was entitled to all the resultant know-how. There-
fore, aided arid abetted by the G.A. 0., the pressure was applied on the Pentagon
to obtain the rights in the technical data as a matter of course in Department of
Defense contracts. In other words, certain very powerful proponents were urg-
ing that the age-old ordnance philosophy of government ownership was to be ap-
plied to Class 2 drawings.

The fact that the accessory and equipment manufacturers, many of whom
were small business, were still privately financing the design and development
of their specialties for their customers, the prime contractors, was frequently
overlooked, as was also the very basic fundamental fact that American industry
is simply not in business to design products for others to build. Water will
start flowing uphill before that fact changes.

The net effect of the Pike interpretation was to open the door to a retro-
active sweep-in of the millions of drawings which had been submitted in con-
*idence during the years when the old reproduction clause IX-112 with its hazy
ttnguage was relied on for legal protection. The G.A. 0. prodded the Pentagon
to betray the confidential aspect.

The fat was in the fire; the members of the old aircraft industry were
shocked, but things coasted along about as always, while the aircraft industry
hoped that the nightmare would go away.

In 1957 the old reproduction rights clause was replaced by the introduction
of the first version of ASPR IX Part 2 dated April 9, 1957. The less said about

late 1957 and 1958 the better; the principal trouble lay not so much in the many
faults of the document, as in Jie interpretation, which was universally adopted
by the three services. Al•hough this version of ASPR IX Part 2 providec for
the rei:ognition of proprietary righits and the acceptance of contractor drawings
for limited purposes only, the hard, cold facts of 1958 were that these provi-
sions might jtist as well not have been irnluded in the document, because by
Department of Defense policy, which must have been directed from the tvp. the
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unlimited rights clause was bludgeoned into virtually all D. O.D. supply-type
contracts. The fat had now really exploded, and screams of anguish could be
heard all over. Late in 1958 the Department of Defense finally realized that in- I
ventive small business was also being unfairly crucified and attempted to make
some amends by the issuance of a revised and somewhat improved version known
as the October 15, 1958 Issue of ASPR IX Part 2. Although sono-what improved,
it nevertheless v:,ks loomed for failure because of certain impractical features.

One major weakness was its definition of proprietary data, which turned I
the decision on a test as to whether or not the item or part could be reproduced
by reverse engineering. Copying by reverse engineering is legal under common

law; however, the test in the public domain lies in taking the aztual steps of re- I
verse engineering starting with the hardware, whereas the Army, Navy, and Air
Force took advantage of their fortuitous possession of the contractors' drawings
and asked the question, "Could it be done?" Given the resources of the United I
States Government, the answer obviously in most cases vas in the affirmative.
Another serious defect in the 1958 version was the senseless rigarmarole of
identifying by marking or circling each and every proprietary element or char-
acteristic on every drawing within a set of drawings. However, the devastating
flaw which no doubt had much to do with its ultimate undoing was the so-called
"fail safe" clause which said in effect that notwithstanding any specifications or
tables to the contrary, and referenced elsewhere in the contract, proprietary
data need not be flrnished unless specifically negotiated for. The obvious legal
solution was to withhold the proprietary elements even though MIL-D-70327,
AFPI 71-77, WR-30, WR-12, and a host of other contractual documents called
for complete data to be delivered. To withhold it necessitated removing it,
therefore perfectly good sets of usable drawings were deliberately emasculated
in order to deliver sets to the government which were not suitable for fabrica-
tion. Emasculation is a costly operation, but the government insisted on the
unlimited rights clause as being applicable to the data to be delivered under the
contract. Industry hatcd the need to emasculate, but very frequently was left
with no acceptable alternative. J

It is perhaps worth mentioning in passing that the implementation of the
1958 rights in d~a policy and practices coincided with the introduction as a
mandatory requirement for all contracts involving design and hardware to ia-
clude a requirement for drawings to b. prepared in accordance with MIL-D-
70327. Therefore, by virtue of a directve dated April 9, 1958, from the li-on-
urble Perkins McGuire. Assistant Secretary of Defense, to the Army, Navy,
and Air Force, a requirement for a cmrnplete data package was an inevitable
requirernent in the boiler plate section, whereas strong pressitr, or virtual ul-
timatums were used to force the a:ceptaice of the unlimited rights in data :lausc.
It is devoutly hoped that some of the overreaching tat:tics employed dtiring the
I'7 to 1964 period will never be repeated. The cost of the damage done to )

I
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morale, the widespread bitterness of distrust and disgust between the Departrrient
of Defense and its contractors will never be known. Such general frustration is
extremely costly, as well as being unpleasant for everybody.

"Rights in Data" is largely a legal problem, therefore the lawyers in the
Department of Defense and the individual services, not only got into the act, but
dominated the decisions and wrote the rules. It is unfortunate but true that the
legal fraternity is too remote from the functionaries way downstream to under-
stand the every day problems of logistics, cataloging, provisioning, inspection,
maintenance, manufacturing, overhauling, and evaluating, personnel, etc.,
etc. As a result, the lofty academic and legalistic language which included the
tfail safe' loophole confused many people, including many members of small

business, congress, and the G.A.O.

Congress and G.A.O. kept up the relentless preessure on the D O.D. to,
acquire packages with unlimited rights so that they could be used for competitive
procurement. Seldom, if ever, was any thought given to purchasing the propri-
etary elements. Creative members of small business, without benefit of lagal
advice, naively submitted their proprietary information because they did not un-
derstand that according to the 'fail safe' clause, it need .aot be delivered. Usually
these drawings were then used to solicit bids from one and all. Naturally the
original designer felt that Uncle had gypped him. Industry soon Wearned that the
only safe way was to withhold the proprietary elements and submit the so-called
swiss cheese drawings. Industry hated to deliver such phony packages; the Army,
Navy, and Air Force hated to get stuck with them; and the G.A.O. accused every-
body of being stupid or dishonest. The fact that nobody was happy is a gross un-
derstatement.

By 1963 the Department of Defense was ready to declare the 1958 ASPR IX

Part 2 as an unworkable document. Industry had been convinced ol that since
1958.

Naturally tempers get strained in an atmosphere where distrust, disgusL.
frustration, and exasperation prevail. Industry was convinced that Uncle was
overreaching, whereas Uncle felt that his nephews were withholding a lot of data

that had been developed at goverriment expense. UnquestiQnably some of both was
happening.

bi,-ng the latter part of 1963, Mr. Graeme Bannerman, a most knowledge-
able arnd highly respected veteran of Flentagon Procurement Policy, put together
a D. i.A.C. (Defense Industry Advisory C irt-mittee) subcommittee for the express
purpose uf trying oQnca more to solve the rights in data probietn. Jim Bannerman•
carefully chose extremely well qualified experts, including four of the best in
industry.
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The only possible criticism of the D.I.A. C. subcommittee might be that
once again it was heavily weighted towards the legal side of the house.

The D.I.A. C. group worked hard and intell ,ently and finally a replace-
ment for the "unworkable" 1958 version of ASPR IX Part 2 emerged in May of
1964. It made its appearance first as D.P.C. No. 6, and was later slightly
modified as D.P.C. No. 24, and finally, on April 1, '965, it officially became.
ASPR IX Part 2 again.

It is still too early to say for certain how many problems it solved or how
many new ones will show up as experience is gained. It takes a long time to flush
out all the bugs in a new approacn.

Most of us in industry are still performing and delivering daLa under the
1958 version of ASPR IX Part 2. In fact, it will probably be around, particularly
at the subcontractor and vendor level, for some years to come. It is perhaps
worth mentioning in passing that so-called obsolete specifications sometimes
remain lingering in the contractual system for years after they have been re-
placed. For instance, MIL-D-703Z7 repl.kced MIL-D-5028 six years ago, but by
virtue of follow-on contracts, and subcontiacts, MIL-D-50Z8 is still an applicable
document. Obviously it complicates matters for industry to be contractually
committed to perform simultaneously to varying specifications.

The cold war continued, the race for technological supremacy intensified
and each year congress fed more and more billions of taxpayers' dollars into
the seemingly insatiable machinc. Aided and abetted by the G.A.O., several
vocal senators and congressmren -laimed that the giants were getting fatter, and
that the poor downtrodden• sniall bu5inessrnan was gtting scraps or leftovers.
They claimed, correctly, that /5% of Defense dollars was awarded by negotiated
contracts, and they alleged, wrongly, that these contracts were awarded with-
out ,competition. They made a big fuss over the fact that the law of the land
(the Armed Service Procurement Act of 1947) called for Defense contracts to be
norm:ally awarded to the lowest bid after formal advertisement. They harped on
the fact that the government was paying for the development, and therefore en-
titled to the drawings. They argued that even if the big primes must build the
major weapotns; i.e., Polaris. Titans, AtIlas, Gemini, B-70, TFX. etc., that
small business could at least build the bits and pieces, it only the big boys'
drawings were available for competition. Much heat wae generated, including
a lot of hot air. The politicians and their handmaiden seemingly could not kin-
derstand that much of the explanation of the 1.1 and 85% mystery lies in the tact
that it is the inevitable result of the world's spec acular transition fromn the days
of horsecs, mules. pistols, and swords, to the day of nadlear weapons, elec-
trojnc -omputers, Gemini shoes into spa,:e, and men on the moon. j
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During the Civil War, and even during World War I, procurement by
"formal advertisement" made some sense because it properly fit the majority
of cases. However, at the beginning of World War I1, the law was quickly sus-
pended in recognition of the fact that there were just too many cases where it
would only work towards the benefit of the enemy. We suggest that perhaps in
1966, evolution and advanced technology have brought us to the point where it
now fits in only about 15%0 of our dollar expenditures, and that no amount of law-
making will alter the fact of evolution. Anyway, a virtual political hue and cry
was stirred up by G.A.O. to break down any barriers in the way of using con-
tractors' drawings to obtain competition.

This, then, was the atmosphere in which the D.I.A.C. subcomm -tee
addressed themselves to the task of solving the "rights in data" problem.

It is a m,ýLcer of opinion as to whether they were right or wrong, but at the
outset the committee was convinced that it would not be possible to come up with
a mutually satisfactory definition of "proprietary data; " therefore the group
deliberately abandoned this fundamental feature of the 1958 approach which was
pegged to supplying protection for that which fit within a definition of proprietary
data. In my opinion the 1958 concept was betrayed by the unfortunate selection
of an unworkable, empty and meaningless definition; however, in 1963 the ex-
perts decided to eliminate completely the very word, proprietary, and concen-
trate on trying to provide protection against use ior competitive procurement
purposes of data which was developed at private expense. Whether this will
prove to be the same old floosie in a new dress, it is perhaps still too soon to say.

The members who worked on the special D.1.A.C. group deserve to be con-
gratulated for their give and take attitude and the spirit of cooperation and harmony
that prevailed - most of the time. Their assignment of drafting a procurement
regulation which would lead to a fair and equitable solution as to the division of
,very valuable property rights in data which has been, or will be, generated under

conditions involving a mixture of private and government funds would tax a team,
with each possessing the wisdom of Solomon.

The 1965 version of ASPR IX Part 2 has, no doubt, been negotiated into
many contracts by this time- -However, the rea! tests probably lie in the in-5 terpretations anti wrangles between the prime contractors and their gadgeteering
and creativ'e vendors. anid the second and third tier design specialists. Just as
the proof of the pudding is said to be in the eatIng, so in this c€se the proof of5 the interpretations will be in what kind of data packages are contracted for and
are delivered.

Digressing somewhat from the 'rights an data" problem. bui cointinuing to
speak of the government's actquisitio, of contractorm'. and subcontractor'-vendor
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packages of data, we speem today to be witnessing a bewildering phenomenon in
which "data management" is being given unprecendented attention by the Pentagon
with declared emphasis on 'cost reduction,'I and in which many experts have
placed "1data. management" firmly and conspicuously on the functional charts of
the individual armed services, but the net effect of all this concentrated D.0. D.
"data management" seems to be more and more disciplines, more and more comn-
plicated government controls, and more and more reports, andi we auspect for
bigger and bulkier packages of technical data - from industry.

Equipment mantuacturers whose market Ancludes the many prime con-
tractors must contend not only with the actual flow-down requirements of De-
partment of Defense contracts, but also the tendency of the typical prime con-
tractor to enlarge on these by intcrpretation. The equipment, or accessory seg-
ryernt of private industry, operates in a keezily competitive field, with stock-
holders' monies financing much of the research and development effort. The
need to feedi these privately developed designs and drawings into many semi -
public pipelines obviously exposes the proprietor to risks and very unde~r-
standa bly brings about wary arid sensitive negotiations, and cautious actions.

The recent C-5A competition was an eye opener, and it was encouraging
to learn at the Air Force/A.l.A. Data Symposium held in Los Angeles in Sep-
tember 1965, that Robert H-. Charles, Assistant Secretary of the Air Force
(installations and logistics) was worr.*ed.

Speaking to the assemblage about the coliosal quantities of data flowing
through the pipelines, Mr. Charles ýiad the following to say: "Let m;- tell you
why I am concerned, and the manner in which it relates to the subject of this
symposium.. that is, Data hlaagement. The C-SA is the first program on which
the total package, responsibility -authority, concept has been tried. We want a
,.ranspncrt airplane which has only a iew basic requirements .......... "Our re -
quest for proposal was o~ver 1, 500 pages. In reply, the fi,.c cumpetitors sent
in an aggregate of 240,.000 pages, not counting ainy copies. Thib is a bookshelf
at least 40 feet long, containing 480 volumes, each with SOO pages. Inasmuch
as .30 copi"!ýs of each prup.osal were required. the total wvightws$ os h
technical proposaki of ý:!4ch of the three airframe comprtitors averaged nearly
60,000 pages, and the cost propo.;als averaged nearly 7.000 pages. It took over
400 Air F*'.rcr peronnel 5 m.onths to read and evaluate the mass of data. "

Mr. Charles wint on to re~ogniiee that obviously it was vnry vxeznsive
fut- everybody involved to reach the Starting post this way, ance 0-tat perhaps thc
arnplememitat ion of the new dis iphneo-of configuratiotin mnageni.vnt Wt;' series)

"4ad wairdered a little off mto intended ourse. " lie further throratird that inm
view of Ithe fixed pritce incenti.ve naiture of the prttposed ce-trat. t that perhaps
at woul.d have been b>etter for the Air Force to clearly up---iiv its reqttirements
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in terms of performance, and allow the successful competitor to accomplish
his commitment with a minimum of Air Force monitorship.

I am sure many in industry hope that Mr. Charles will not let the ma -rN lie there.

Getting back now to the main theme of "Rights in Data," I beli;-ve that
most people will agree that the new approach which attempt- to resolve the issue
on the basis of who paid for the development is fundamentally sound for those
cases that are clear cut - black or white, but there .s a real question as to its
workability in the very large gray area involving hardware which was developed
with a mixture of public and private funds. Something additional is needed..

The Air Force and the Navy have fairly recently jointly issued a MIL-STD-
789 (A. S. G. ) which embodies and implements the thinking and philosophy which
follow.

Superior "know-how" is the life blood of competitive industry. It is both
Spriceless and unpricable. However, we are now living in an era in which the

- government is supporting much of the development of new technology springing,
from the creative elements of private industry. Uncle Sam quite rightly d;.-'
mands what he has paid for. Unfortuinately this "know-how" is almost always

- a combination of background and foreground knowledge. Indus.ry lays claim to
the background but acknowledges Uncle Sam's rights to the foreground. The un-
ravellable nature of the mixture poses a dilemma as to an equitable division of
the proprietary rights involved.

Regardless of who finances the research and development work, the end re-
sult is often new, up-to-date "know-how" frequently in the usable form of manu-
facturing drawings, new and novel processes and techniques. etc. This "kiiow-
how, " or these "trade secrets, " represent very valuable property. Exclusive
possession of superior "know-how" gives a tremeadous competitive advantage
to any company operating under our iree enterprise system. This slstem de-

rives its driving power and its undoubted success from the very fact that it is
fiercely competitive. Therefore. the matter of ownership, includinb as it does
the right to withhold or restrict the use of this data, becomes a deadly seriousj matter to the design manufacturer.

Agaik'. regardless of whose dollars financed the reseArch and develop-
ment work which bore the fruit, there are fr.-qtently valuable commercial

applications for sonvothing th;it was originally developed to solve a military
problem, and. by thr, same token, there are often military a.-plications for
something that has been developed by private industry for the commercial 'Anarket.
Another c mmon variation is when an inventive contractor recognizes or
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anticipates a government need and assumes the risk of private money to com-
pletely develop the item before offering it as a Defense item. If we try to
answer the question of who pain for what and, therefore, who should own how
much of what, we run into many variations. There is some black and some
white, bat it is mostly gray of every shade.

In spite of this welter of confusion, certain facts emerge with reasonableI clarity: They are as follows:

1. Industry no longer can claim right and title to everything.

Z. The government cannot claim the right and title to everything.

3. The property at stake is very valuablee; therefore the inherent
American tradition for fair play demands a prompt solution that is
t'ni: and equitable to both parties.

4. There are black (100% government financed) and white (100% privately
financed) areas, and these can be and should be sorted out and easily
resolved. "Render unto Caesar..." etc.

5. The gray areas represent the big problem, and if injustices are to be
avoided, they must be negotiated on a case by case basis at the Lime
of the procurement of the data. These negotiations should be held
directly between the two parties involved: namely, the government
and the designer, be he a contractor or a vendor to a contractor.
The present attempt to solve them with a broad-brush treatment has
proved to be impractical and inequitable.

6. There must be no compromise witb safety.

7. In some areas there can be no compromise with reliabiiity in its
new special sense.

8. There is not enough money in the United States T.'easury to begin to
pay for all of the privately developed "know-how" of the Defense and
Space Industry.

9. The government cannot justify its demand for either complete data or
unlimited rights in many ý,f the cases in which they are now seeking
both.

10. A -ontracto:°s goodi reputation is an invaluable asset that is cIl.•ely
associated with the perifrmance of the products which bear his
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nameplates. Such contractors can be seriously and unjustly injured,
if unauthorized or bogur parts are permitted to contaminate the :up-
ply system. This issue involves aspects of safety, reliability and

3 morality.

Notwithstanaing opinions to the contrary, or MIL-D-'100 and MIL-STD-S100 and their predecessors or successors, it is not always possible for a de-
sign manufacturer to transmit all of his know-how by any paper medium. There
are vitally important shop practices, techniques and trade secrets which simply

:1 cannot be depicted on a drawing or completely explained in writing.

During World War II and the Korean fracas, when the national emergency
compelled the establishment of multiple sources for high priority key items,
fo, instance A-Z01s, B-17's and B-47's, or when Pratt &Whitney Aircrft engires
were built by Ford, it was necessary to set up very real and expensive technical
assistance programs, including the interchange of master tooling, etc. No
amount of wishful thinking or sincerity of purpose can alter certain facts of life.

f Admittedly the solution to the "rights in data" riddle would t- the wisdorrm
of Solomon, but there does appear to be a practical road to comprumise. The
Air Force's logistic command has adopted it and dubbed it "competition withI confidence. " It recognizes-that worthwhile "pay dirt" ior both parties lies in
the many thousands bits and pieces which will be procured as spare parts. These
are screened against a realistic formula of "criticality. " The origiral design
manufacturer gets the repeat business on his own critical items. The balance
are mutually agreed to be suitable for solicitation of competition. This seems
to be both fair and practical.

Solomon's propos.l to divide the baby led to an all or nothing decision, butL it looks like with MIL-STD-789 (A.S. G. ) and "competition with confidence" the
Air Force Logistics Comrnand, and the Navy's Bureau of Weapons have outdone
him by finding a way to divide the indivisible. Of course, the spare part problem
is only part of the rights in data problem, albeit the thorniest part, and admit-I tedly MIL-STD-789 is only a partial solution to that part, nevertheless it is en-
couraging to know that some progress is being made. The ramifications of
"rights" in data packages or individual drawings which evolved from efforts
which wcre funded bya mixture of private capital and taxpayers dollars go sb
deep, as to defy a completely satisfactory human solution.

Today, with mutual respect and recognition, we can and are finding ways to
irow out the worst of the inequities.

As for the future - the thorny rights in data problem is here to stay. It
can and will only be solved oa a case by case basis with each Darty understand-
ing and giving recognition to the just claims of the other. Thank you.

E2-15



GRAPHIC TRENDS IN ENGINEERING
EDUCATION

E3 PROFESSOR EDWARD W. JACUNSKI
CHAIRMAN DEPT. OF ENGINEERING

COLLEGE OF ENGINEERING
UNIVERSITY OF FLORIDA AND
VICE CHAIRMAN, DIVISION OF

ENGINEERING GRAPHICS
AMERICAN SOCIETY FOR ENGINEERING

EDUCATION

Many of you as you glanced at your program have noticed that your
next speaker was a university professor and probably have asked yourselves,

"What is a professor doing in our midst? What has he to offer us?" Some
of you younger men, recalling your college days and your academic miseries,
would rather have n,.-.lng more to do with any professor.

Frankly, I do feel rather ill at ease in this gathering of "dollars and
cents" men--and from the talks 1 have already heard I sense the serious

intent of your meeting. You are here to exchange ideas, to improve your-
selves, and to take back to your respective companies the latest ideas on

data documertation, and its applications to the various governmental contracts
your companies may hold. Your seriousness of purpose is further reflected
in the lack of levity in all of the talks already presented. I had hoped to add
a new joke or two to the few weary academi,, ones that I know.

My presence bifore you, therefor-e, may be considered in the nature
of a change of pace. Indirectly, I deal in dollars and cents in that I am
associated with a pioduct that affects the very work you are doing in man-
power--educated, trai..ed and intelligent manpower. Your companies depend
on the raw material that professors like me the world over work to produce.
One facet of this technological training is in the area of design and graphical
communication. My mission, therefore, is to give you an insight into the

current status of this training. I will also add a few personal observations on

today's trends in Graphics in Engineering Education and in other areas, and
show how they affect today's engineering graduate.

A revolution in scientific and engineering education occurred when Russia
successfully launched its first Sputnik. It jarred our educators into the
realization that we were woefully behind in our technological and scientific

goals and educational objectives. Accordingly, a "Report on Evaluation of
Engineering Education" was released by the American Society ior Engineeing

Education.
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The study for this report was conducted between 1952 and 1955. It became
the engineering educators' bible and set the course of engineering education
for the next decade, It became known as the "Grinter" Report, named after
the Chairman of the Committee that made the study. It gave the engineering
schools a choice of two directions. They could bifurcate and proceed along
professional and scientific paths, or develop a scientific oriented curricula,
based on a strong foundation of mathematics and the physical and engineering
sciences. The latter path was chosen and scientific emphasis was placed on
all engineering curricula. The tendency grew to down-grade or eliminate
"skill" or "applicatory" courses, and to make room for new material involving
from our expanding scientific and technological growth. Engineering Drawing,
or"*Graphics, " as it is popularly called, and many other heretofore tradition-
ally solid engineering courses fell to the time axe.

Industry is well aware of the sharp, theoretically and research-minded
engineering graduates it is recruiting today. To fit them into its production
programs and to make them productive as soon as practicable it must conduct
extensive and expensive programs of its own.

When this change-over from professionalsim to scholasticism in engineer-
ing education was taking place industry barely raised its voice of protest above
a whisper. In direct contrast to the opinions of the academic world its pleas
were almost inaudible. Industry today is reaping the results of this lack of
organized protest. It finds the engineering -graduate strong in scholarly
capacity and attainment, and weak in professional competence.

When in 1953 the Professional Scientific curricula approach to engineer-
ing was adopted, and the Professional General rejectad, an engineering gap
began to widen. Like a chameleon changing colors graphics endured as a
basic study only by changing its traditional form, proliferating its name, and
shifting its emphasis. In many schools severe reduction in time has caused
it to become a mere academic gesture with its graphics faculty decimated by
transfer to other areas, by dismissal, by retirement, or by promotion to
positions in the Office of the Dean.

Gradually, however, as the gap continued to widen. there began to emerge
a widespread feeling of industrial protest. This rising ground swell of opinion
has finally brought the conviction that the Scientitic Oriented educational program
is not relevant to the needs of many technical industries--industries who
previously found their sales, maintenance, operation, construction, manufactur-
ing and management personnel among engineering graduates, Graduates were
just not being trained or educated to go into these fields.
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In 1961, the Engineering Council for Professional Development gave
tacit recognition to the fact that, from the extreme of the technician to the
research scientist, there existed many gradations of essential work that
required an appropriate pattern of p, ofessional development to fulfill the
total engineering team effort, and that". . adequate recognition of the
total pattern of the engineering team effort in maintaining standards of
professional development may well be one of the significant steps required
in the near future. " Accordingly, the American Society for Engineering
Education directed the ECPD to make a new study of Engineering Education,
and to project guidelines and objectives for the future. In 1965 The
Preliminary Report of the Goals Comrri.ttee was released and is now
under debate.

The Graphics Division cf the ASEE and its individual members have
all along tried to shore up this widening gap in their area of pre-engineer-
ing instruction. It is doubtful if any area of instruction has been as valiant
in its resourcefulness to maintain course coverage against the pressures
that were buffeting it about from every source, and at a time wher its
field was growing more complex with newer applications uncovered by
advanccs in technology.

Graphics' voice in curricula structuring has always been minimal.
There are isolated cases of graphics instructors who, by the Virtue of
passing years and seniority in tenure, have been granted positions of
affluence as Committee Chairman, or as Assistant Deans. Their degree
of enthusiasm and their personal convictions relative to graphics may be
reflected in small measure in the status of graphics offerings in their
schools.

But with no voice in curriculum pla.niiq; Lhere was no effhctive
opposition when the Grinter Report pushed grapnics to the bottom of
the time ladder and to a doubtful position as a significant engineering
subject. Academic tdministrators, concerned with new courses and
increasing credit hours for graduation, judged graphics by their own
experiences of twenty and thirty years ago. They remembered the
chisel pointed pencil, the hours of lettering, the ink-smeared plates and
the neatly formed arrowheads. This definition of graphics naturally placed
it low on the scale of importance as an engineering subject withinl the frame-
work of a scientific oriented curricula and the squeeze was on.

Let us assume that The Preliminary Report of the Goals of Engineer-
ing Education Report has given tV future of graphics a nod of approval.
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The time, therefore, is at hand when the Graphics Division of the ASEE
ought to speak in clear words and simple language what it stands for,
what it can do and what it is prepared to do for its role in engineering
education, if permitted to do so. The Goals Report has provided broad
guidelines and has suggested analysis, design and engineering motivation
as the avenues graphical communication should follow. If ever before
an opportunity to do a selling job presented itself for the re-establishment
of graphics as an important and basic course in the engineering core of
subjects, it lies within the months ahead. The Goals Committee report,
even when amended in final form, will have -- as the Grinter Report did--
a significant impact on the future of Engineering Education Colleges
and Universities will be evaluating and reorganizing their curricula to
phase in with its education projections. With the recognition that modern
technology has a wide spectrum of activity and has a preponderant need
for professional rather than scholarly trained personnel, bifurcation and
multifurcation of engineering degrees will be initiated. Graphics' role
will be in the basit- subjects that will form the engineering core, along
with mathematics, physics, chemistry, English, history and the humanities.
How much time will be allowed; its importance to degree granting depart-
ments the amount of coverage and what should be covered in graphics
are contingent on the educational and regional objectives of individual
institutions. Where one institution enrolls students who never before held
a T-square in their hands and must begin with courses in basic funda-
mentals; anothei may have selective enrollment and can indulge in
advanced courses in graphics or teach one, or several courses that have
been developed as valuable graphics by-products during the past few years.
The graphics sequence, therefore, will vary from schools to school and
coverage will be influenced by departmental demands, time limitations,
and faculty capabilitles , t- emphasis can be pictorial, quantitative,
symbolic, mathematical )r graphical No one individual school cai say
that its presentation is the answer to another's. Our technological advances
have so expanded that graphical knowledge, like all knowledge, has newer
and broader horizons The fact tha' in recent years graphics has beer.
put to the test has worked in its favor The chaff in course content has
been eliminated and the entire field of graphical communication has acquired
vigor and substance and scope in coverage. Of importance should be the
realization that the fieltd of graphical communication has expanded into a
sequence of graphics courses rather than one. The sequence starts with
basic Engineering Draxving and goes an through Computer Graphics and
beyond to sophisticated industrial applications,
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Recognition as a basic engineering subject, and adequate time in
which to teach graphics, are of immediate concern in importance, and
calls for immediate action. Subject coverage and the extent of coverage
are contingent on both. Lacking these the graphics teacher can only do
the best he can, in the time he has and not lose his dedication in his beliefs.

Graphics, therefore, is a patient and its faint heartbeat has been
quickened by helpful references to its future status in the Goals Report.
These statements, however, are not the miracle drugs that will restore
the patient to overnight health. Diagnosis of tha patient's many ailments
and the prescription for proper medication is the challenge that lies before
the Division of Graphics and its individual members. Graphics has been
a wheelchair patient too long and may continue to remain as such unless
there is an immediate call for a doctor in the house--'" And you, gentlemen,
as representatives of "ndustry can assist this doctor. As consumers of our
raw product--the engineering graduate--you have a right to raise your voices
in protest, if you are dissatisfied with the finish of this product. Your
protest written on the letterhead of your company can be very effective,
and certainly will create more than casual interest.
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E-4 A REPORT ON THE DOD DATA MANAGEMENT COURSE

Lt. Colonel Sydnor J. Borden

Head Department of Logistic Plans

School of Logistics

Air Force Institute of TechnGlogy

I appreciate the opportunity to be here this morning to tell you about our
Department of Defense Training Course for Data Managers and to publicly
thank the many of you who have contributed so heavily toward its success.

In the next few minutes, I will review briefly the events leading up to the
establishment of the course.

I will describe the course curriculum as it is now; try to identify our
students, and report the latest developments toward introducing the course
to industry - in that order.

Very early in the sixties, the number and sources of complaints about the
inadequacies of data began to inten.ify. I can't point with certainty to any
single isolated reason for this moveizie4it, but a case could probably be made
for the PRESS TO COMPETE. Pressu-zs to compete were building up.
Service personnel in increasing numbers were complai.niing that they could
not compete because the data was inadequate:

It wasn't there;

P* was not complete;

It wasn't ours.

But the pressure to compete continued. The explanation for failure to com-
pete -- that adequate data was not available -- increased the intensity of the
spotlight that was alreadf focused on data.

Eventually and inevitably, the subject of the cost of this data also entered the
picture. The estimates and guess-timates of data cost were so shockingly
large th~at more people becanie concerned. And when questions of cost could
not be answered eabily, the numbers of those pressing for better management
rose rapidly.
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And then our industry friends joined the fray. They assured us that we were:

Buying data we did not need;

Were buying in expensive formats;

Buying excessive numbers of copies;

and, in general,

Were using less than fully-enlightened management
in our data acquisition operations.

There were other events leading up to the establishment of a data course.
A few might be mentioned without implying any cause-effect relationship.

Representative Harry P. Sheppard of California wrote to the Secretary of
Defense in April of 1962 quoting "Barrons"to the effect that the Defense De-
partment Procurement of Technical MAanuals was a 2 to 3 billion dollar
annual business which was not being adequately managed. Soon after this
date, the Air Force initiated several unilateral actions.

In June of 1962, the Air Force Industry Conference, at Monterey, California,
identified many specific problems and areas for managerial attention by Air
Force and industry leaders. Many of these problem areas concerned data.

The Air Force convened a conference at the Arnold Engineering Development
Center at Tullahoma, Tennessee, in July of 1962, to plan a course of action
to deal with identified data problems.

Early the following spring - in March of 1963 - the Department of Defense
published a DOD instruction which established the DOD technical Logistics
Data and Information Program, under the Assistant Secretary of Defense
(I & L), then Mr. Thomas Morris.

A Technical Logistics Data and Information Committee (The TLDIC) with
Mr. John Riordan as Chairman, was established to accomplish the objective
of this program.

Among the problems that Mr. Riordan rocognized was the immediate need
to educate people in this ne\, philosophy AND ITS DEVELOPING PROCEDURES.
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I Subcommittee Number 7, Chaired by Lieutenant Colonel Bill Shephard, was
formed to develop a proposed course curriculum for a Defense Data Managers
, . urse. Colonel Shephard signed the Subcommittee Report on 27 November
1963. However, before staffing through the M.;litary Departments could be
completed, the Office of Technical Data and Standardization Policy was
established in the Office of the Assistant Secretary of Defense (InstallationsIf and Logistics) on 12 June 1964, and the then Brigadier General Stanwix-Hay
named to head it. This new office inherited the DOD Policy Guidance for
Data - including the proposed trainint; course. Colonel Shephard was ordered
to General Stanwix-Hay's Office, and, of course, retained the responsibility
for the establishment of the training course which he had recomrmended.

I To wrap up the story quickly, Army, Navy, Air Force, and DSA Personnel
were eventually assigned to the School of Logistics, Air Force Institute ofI Technology, and in August of 1965, the first offering was launched.

The plan for course devtlopment recognized that:

I There was no textbook to follow,

No suitable course to use as a guide,

and, no over-all specialists available -

I only specialists within relatively narrow limits.

To aid in overcoming these handicaps, the first two classes were made up ofI studtents handpicked by the Departmental Representatives to the Committee on
Technical Data ard Standardization Policy. Those selected were the most
higi:ly-qualified people from each field of specialization within the area encom-
passed by the new field of Data Management. They were asked to construc-
tively criticize the course, to look for errors of omission, as well as commis-I %ion. They did their job very well.

The course itself - the curriculum, the source of visiting instructors, and
the instructional methods have changed during the first eight months of opera-
tion. Except for changes which may be recommended by the DOD as a result
of an evaluation nok in progres., we expect only evoluti)wary modifications

j from znow on.

CHART I

I However. my first chart shows how the instructional methuds have changed.
The ntimbers in the first columai are classroom hours spent on the respective

I
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activities durinig the first offering. The third column figures are hours for

our fifth and most recent offering, and the middle, or delta column shows the

incremental change.

The only item on this chart which I 'eel r.eeds a comment is recapitulation.

This 30 minute session each morning has proven to be extremely valuable for

insuring continuity between subjects and batween speakers with differing

backgrounds, and for explaining 1,ow the day's subjects fit into the over-all i

data program.

This same format will be used by all charts. I have reproductions in the

lobby for those who are interested.

CHART 2,I

The next chart is the first of seven blocks of instruction making up the course.
This chart is administrative only; it contains no substantive course material.

CHART 3 i
Block II introduces the course by explaining the background which resulted in
the decision to manage data as a separate functional area. The development
of this need to manage data functionally leads, logically, to the Department of
Defense Directives, with their policy guidance, organization at Governmental
and DOD level, and philosophy of operation of the management system.

The discussion of the role played by the Data Manager starts as a philosophi-
cal approach to his position and function in the system, and progresses to a

discussion of the responsibilities of the job at different levels. I
As you wouid assume from its placement in this block, "Functions Related to

Data Management" is also a higher-level presenmation. It treats the develop- i
ment of Data Management and the elements making up this area from a dif-
ferent approach. We have been most fortunate in being able to get Mr. Juhnr

Riordan of the Office of the Assistant Secretary of Defenre to present this I
subject for us in 4 of the 5 offerings to date.

Block III is built around the purposes for which data is acquired. We want the I
student to understand that all data is acquired to meet a real need -- that not
even copies should be delivered unlet the receipient has a real and defensible

need for them. Since present policy places a man in the position of managing I
the flow of all data, we w-Ant this man to be familiar with the uses to which

I
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this data is put, so that he can intelligently question the need for specific
items for specific uses or to suggest data when needed items are obviously
missing.

This block is introduced with a presentation we call "Sources of Contractor
Generated Data. " It is a chronological development of a fictitious firm,
starting with a one-man operation, and showing the growth and expansion of
the firm, until it is able to bid on and win significant Government contraces.
This little bit of fiction is designed to show, primarily, the development and
use of data by the enterprise for its own needs, as a background against
which we can better explain how this SAME DATA is acquired by the Govern-
ment to fill a wide variety of needs.

We progress from this background to discussions of the more important uses
the many individuals and agencies have for this data. We discuss, for ex-
ample, the kind of data needed for procurement, and, also, the kinds of pro-
curement possible with the kinds of data we have. Tech manuals, configura-
tion, management, maintainability and reliability, and PERT are explained
in just enough depth to give the student an understanding of the functions so
that he might be better able to understand and evaluate needs for specific
items of data.

Th- scientific and technical information (STINFO) area is explained because
of the great and increasing importance being-placed on this data, and because
of the close interrelationship between scientific data and technical data. We
believe it is essential that the data management and the STINFO people know
each other and each other's business, if an even acceptable job is to be done

by either.

We have used the term "Procurement Considerations" to cover a discussion
of the need for and the use of data in provisioning, standardization, and
federal supply cataloging functions. These are closely allied functions and
are well-suited to this homogeneous treatment.

CHART 5

Block IV is legai and financial. "Rights in Data" is covered by a Staff
Attorney. We try to make clear to the students the intent of the ASPR in the
division of rights in design data between the Government and industry.

Areas in which the Government rightfully has unlimited rights are contraLsted
with areas in which the Government may claim only limited rights. The great
areas of grey are discussed in the light of the Government's need for and use
otf the data.
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We cover the various kinds of contract, emphasizing advantages and disad-
vantages and Government policies guiding the use of each. I
The next item is a very short lecture -- only half an hour -- but it should be
interesting out of proportion to its length. It was born after a theft of micro-
filmed drawings-Which were recovered almost immediately. During the J
investigation and subsequent hearing, the responsibility of the Government
and its agents to protect he property of contractors was brought home to one
of our people. He now feels duty-bound to carry the message to others, and, I
as a result, our students "get the message" from a convert -- and a convert

brings the most fervent kind of message.

We also cover pricing and price estimates, the DOD cost reduction program
and the Bureau of the Budget Reports Clearance procedures.

CHART 6

Block V, Procurement, starts with a session we call "Contract Adniinistra- I
tion." In one session, we survey the area of Contract Administration,
starting with the Pre-1963 way of doing business, and progressing týrough
"project 60" days to the present. The functions of PCOs and ACOs, and
their relationship with the data manager are explained and contrasted, and
the philosophy and eventual placement of responsibilities under "project 60"1
are discussed.

We discuss procurement method coding by the contractor, sometimes called
competition with confidence, and now covered by the Navy/Air Force MIL- I
STD-789. This is of special interest because the procurement method
agreed upon determines the kind of reprocurement data needed and contains
at least an implicit guarantee of rights to the data to SUPPORT the kind of I
procurement recommended.

Quality assurance is an, integral part of Contract Administration, and is a
responsibility of both Contract Administration and the Data Manager. IT is
of special interest because quality assurance covering the data area AS A
UNIFIED WHOLE has been generally neglected.

The quality audit of engineering drawings is treated separately; we give a
brief but d :tailed treatment of the inspection and acceptance of drawings, I
with emphasis on what to look for.

Specification management is included to insure student understanding of the I
•tse of specifications in the acqumsition of data. We cover types, content,
and function of specifications, and their relation to the Form-9 type of
atithorized data lists.
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Use of MIL-D- 1000 and MIL-STD- 100 are discussed and compared with
prior methods of specifying data. And we discuss deferred ordering of data
both under the Lockheed Test now knowia as Seed and under ASPR 9-203(e).

CHART 7

Block VI is relatively homogeneous. It covers storage, retrieval, and dis-
tribution of data, and various systems for accomplishing this purpose --
manual systems, as well as some of the mcre sophisticated ones, are
described, discu.ssed, and shown.

I To achieve a satisfactory and common level of knowledge among the students,
we describe the operation of a computer in e*.ementary terms. This descrip
tion covers theory of operation, input and output equipments, an explanation
of programming, and ways in which the computer might be of use to the Data
Manager.

Various possible and actual retrieval systems are described, and some are
shown. The Air Force Data Depository, using aperture cards to store
drawings, is located at Wright-Patterson and is convenient foi' a tour. To
contrast with this operation and furnish a little perspective, we have been

able to present an industrial application which produces sophisticated results
without requiring unduly sophisticated equipment.

A glimpse into the future has been furnished by representatives from industry,
with explanations of computer-aided design and documentation.

CHART 8

Our Block VII is concerned with the Data Management System itself and the
implementation of the system by the d. 'artments. The Military Departments
and the DSA are given a day to present their interpretation and implementation
of the Department of Defense-Directed Data Management Program. The first
half-day is tused to describe the system which the service has designed to meet
the DOD requirements. The second half-day is used to describe the actual
implementation of this system. In this way, we hope to be able to contrast the
differing approaches and techniques and generate healthy discussions on the
relative merits of each.

A presentation by an individual selected from one of your Defense Industry
Associations furnishes a change of pace by describing the function which you
perform in the scheme of things, and }-hw you go about it. We hatve different
people from varotf, companies scheduled a year in advance. The system is
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working beautifully. We get the best speakers there are; scheduling is no
problem; and we hope it does not become burdensome to you.

After YOUR presentation, we go back to the Mianagement System to see how
the job is done by an agency which has had the benefit of the DOD exper~ience
and the freedom to modify the directives as it desired. The agency, of
course, is NASA. The NASA people give the class an excellent presentation
of their Apollo Data Management System. It is a good system, and it serves
to broaden the perspective of our DOD students, and, we hope, to make them
think.

Near course end, and the last item in my block of instruction, is that great
question mark, the DOD Air Development La'Coratory. Someone from the
Office of Technical Data and Standardization Policy comes down to give the
students the latest progress report on that knotty little problem and tell them
which of the service systems seems to be getting the nod at the moment.

I promised to tell you who our students have been and where you will find
them. This is a little awkward because of the great number of job titles in-
volved. I think we can overcome this handicap, to a degree, however, by
reading an actual listing of the job titles taken from a class roster.

The following list was taken from our files covering the fourth offering of the
course. It should give you some idea of who the students are.

Technical Publications Editor

Supervisory Management Analyst

Engin' eri.g Technician I

M,ithernatic ian ,
Supervisor, Automotive Design Engineer

Data Management Specidlist I
Managem•ent Analyst I "

Autotmatic Data Processing System Project Officer

Supe rvi,%ry Manitgem-nt Analyst I

M aAag e irte n t A na ly tt I I
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Supply Specialist-Procurement and Standardization

Electronic Engineer

Supervisory Supply Standardization Officer

Cataloging Staff Assistant

Manual Management Department Supply Officer

Deputy Comptroller for Data Processing

Supervisory Engineering Technician

The grade spread of these people is a good deal easier to talk about. It goes
from Captain through Lieutenant Colonel and from GS-9 through GS-15 - the
median civil service grade has been 12 & 1/2.

Since it IS very difficult to describe the students and show exactly where they
sit, I have brou-ht copies of the course description and criteria for attendance.
I think they will help you in determining who, in the Department of Defense, is
coming to the course. You will find a supply of these course descriptions on
the table in the lobby.

Two questions frequently acked by representatives from industry concern
(1) Instructional Material and (2) Attendance in the Course. I have left a set
of our lesson plans and the supporting bibliography with your secretary. I
understand that he can reproduce and distribute copies. Concerning attend-
ance, provisions have been made to permit attendance at the Defense Data
Management Course of one industry student for each offuring.

The only ground rule that the schoolhas, is that attendance will be at no cost
to the Government. We charge nothing, but neither can we pay students'
expenses.

Arrangements incident to the selection of industry personnel to attend the
course will be handled by the Office of Technical Data and Standardization
Policy.

I want to thank you again for the privilege of coming down to your meeting tn
present this propaganda for our Defense Data Management Course.
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E-5 INFORMATION ON NEW PROCEDURES

BEING TRIED OR TO BE INSTITUTED

3 Mr. Paul R. Durr

I Chief, Data Documentation

Directorate of Supply

3 Headquarters Air Force Logistics Command

To give a report on what's going on in the Air Force I don't see much
need to repeat what has already been said up he-'e today. The reports that
Mr. Borden gave, the information that Mr. Parker gave, these are the same

r things that we are doing in the Air Force, and I m.iht just add one thing. I
mentioned Wednesday that we had removed our tabuiating card requirements
from the data acquisition documents, and we are performing that job in-house
now, and this is in relation to all of our aperture cards of the different kinds
and formats that we have had since the beginning of this, converting these to
a single kind format. We're doing this for obvious reasons plus getting ready
for computerization of our entire assets. Once we have accomplished this we
hope then to put requirements back in our acquisition documents to buy com-
pleted products from industry and particularly from those contractors that
are in that business. So with that I think that is about all I need to add to
what's already 'een said.

[
r

r
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E-6 OPERATION OF MICROFILM SYSTEM

Mr. Parker H. Daggett, Jr.

Assistant Head Engineering

Data Management Department

Naval Air Technical Service Facility

We at Natch - - are in the process of reexamining what we're doing with

microfilm to assure that what we have done is co:'rect. We're comparing
fiscal 1966 with fiscal 1964. The reason for 1964, that is the last year in
which we operated a basically dual system, paper and microfilm. In our

operation we receive and inspect the drawings delivered to us in microfilm
form by industry. We duplicate the aperture cards and automatically distri-
bute them to maintenance activities throughout the naval establishment, and
on a day to day basis, supply individual demands. For this fiscal year, using
the actual total expenses incurred through March 31, we find that our cost for
the year will be approximately $800, 000. As compared to 1964, this is
roughly 3% more. Interestingly enough, however, we will produce something
more than twice as many images or drawings for this $800, 000, as we did in
1964. Now how does this come about? Well, in the first place, in 1964 in
January, 60% of our activity was in aperture cards, and 40% in paper. In
1966, January, more than 95% was in aperture cards and less than 5T -n
paper. Arid such paper activity as did occur was being converted automatically
into microfilm. As a result of this change to aperture cards, we find that our
line item output per man hour has increased by 40%. We also find that our
costs have been reduced or held in line because the cost of aperture cards has
been cut more than in half. These are aperture cards and copy cards. Now,
this is fine, but we must appraise how well this has satisfied the requirements
in our using activities. In the first quarter of fiscal 196b in our (Severnd
Major Using Activities), we had them, over - period of 3 months, perform a
special inspection of 10% of all the microfilm which they pulled from their

files to use. After an analysis, we found that, of all the film that they pulled
from their files, just slightly more than a half of 1% was not usable. There
was another substantial portion, about 2%, which was still usable but had

errors, technical errors in the identification of certain information on the top
of the card. In the matter of bid sets we have gone fully into aperture cards
for bid sets. This year we will produce a million and a half cards for bid
sets. There are no bid sets that we prepare any longer that are paper. Our
principal user of these is the aviation supply office. One important factor is -

can the prospective bidders use them? They are using them. The rate of
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error is not calculated. All errors or complaints received from any industry
or any company are channelled to the legal council of the aviation supply
office. They tell me that they have less than twelve complaints per year.
This is very fine performance, we consider. In addition to the quality of
these images that are being supplied in the bid sets it is interesting to note
that the base for bidding has been expanded greatly. In 1964, the last year
of the combination system, the aviation supply office got a total of 300, 000
drawings from us for bid sets. This year the number of drawings equated
to the million and a half aperture cards will be slightly more than 4 times the
number of drawings previously supplied. We are satisfied that the aperture
card system has produced what we said it would in the beginning.
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E-7 STATUS OF THE DEPARTMENT OF DEFENSE

ENGINEERING DATA MICRO-REPRODUCTION SYSTEM

Mr. Frank R. Borden

Engineering Data Microreproduction

Systems Coordinator

U.S. Army Electronics Command

A. Recently, copies of new and revised EDMS specifications and standards
were forwarded to various Industry Associations and DOD activities for co-
ordination and comments. During an EDMS meeting held on 28 March through
I April 1966, all comments received from this coordination were reviewed
and discussed by the EDMS military activity representatives. The consolida-
tion of these comments resulted in the following actions to be accomplished
within the EDMS program:

I. Prepare a "General" type military specification which would cover
all standard or general requirements and definitions applicable to the pre-
paration of 16 mm and 35 mm microfilm; 105 mm and microfiche film,
aperture cards, copy cards and tabulating cards.

2. Prepare "Detail" type specifications for each individual product
developed under and for the EDMS program.

B. The following documents are in preparation in accordance with the
"General-Detail" type specification approach and when released will constitute
the specifications and standards to be used in the EDMS program.

1. Proposed MIL-SPEC on Microfilming and Photographing of Engi-
neering/Technical Data and Related Documents: PCAM Card Preparation,
Engineering Data Micro -Reproduction System, General Requirements For,
Preparation Of.

a. The Preparing Activity (Air Force - 26) for this specification
intends to have a draft prepared by approximately 29 April 1966. This draft
will be forwarded to the EDMS Custodians for coordination and comment.
Following this coordination, a revised draft will be prepared for final co-
ordination and approval.

b. This specification will contain:

(1) A listing of all applicable EDMS detail specifications.
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(2) All "General" requirements covering microfilm, film

and PCAM Cards.

(3) All "General" Quality Assurance Provisions covering

the inspection of microfilm, film and PCAM Cards.

(4) All definitions for various words and phases applicable to
the EDMS program.

2. Revision of Specification MIL-M-9868, Microfilming of Engineering
Documents, 35mm, Requirements For.

a. The Preparing Activity (Air Force - 85) is now preparing the
final draft of MIL-M-9868C. This draft will be forwarded to the EDMS
Custodians for final coordination on approximately 43 May 1966.

b. MIL-M-9868C will now contain only the detail requirements
applicable to the preparation of 35 mm roll microfilm.

3. Proposed Revision (Amendment) of Specification MIL-C-9877,
Cards, Aperture.

a. This revision will cover the deletion of all "General Require-
ments" and "Definitions" contained in MIL-C-9877. The Preparing Activity
(EL) for this specification has indicated that this amendment will be ready
for final coordination by approximately 23 May 1966.

b. This specification will not contain only the detail requirements
applicable to the preparation of aperture cards.

4. Proposed revision (Amendment) of Speciiication MIL-P-9879,
Photographing of Construction/Architectural Drawings, Maps and Related
Doctuments. 105rmm; Requirements For.

a. This revision will cover the deletion of all "General Require-
ments" and "Definitions" contained in MIL-P-9879. This specif;cation will
uow contain only the detail requirements applicable to the preperation of
105 mm film.

5. Proposed revision (Amendment) of Specification MIL-C-9949.
Cards, Copy.

a. This revision will -cover the deletion of all "General Require-
anents" and "Definitions" contained in MIL-C-149. The preparing Activity
(EL) for this specification has indicated !hat this amendment will be ready for
final coordination by approximately 23 May 19bb.

E7-2



b. MIL-C-9949 will now contain only the detail requirements
applicable to the preparation of copy cards.

6. Proposed MIL-SPEC on Microfilming of Engineering Documents,
16mm, Requirements For.

a. The preparing activity (Army Missile Command) has coordi-
nated the first draft of this specification with applicable DOD activities and
is now revising the draft for future coordination. This coordination will be
accomplished by approximately 30 May 1966.

b. This proposed specification will contain only the detail require-
ments applicable to the preparation of 16mm roll microfilm for both reel or
cartridge use.

7. Propofed MIL-SPEC on Microfiche; For Engineering/Technical
Data, Reports, Studies and Related Data, Requirements For.

a. Proposed MIL-M-38748 has been coordinated with all appli-
cable Government/Industry activities. The final draft of this specification
has been prepared and forwarded to the EDMS Custodians for final coordination.

b. This specification will contain the detail requirements appli-
cable to the preparation of microfiche.

K. Revision of Standaý.c' MIL-STD-804A, Formats and Coding of
Aperture, Copy and Tabulating.

a. All Government/Industry comments received on this standard
were reviewed and discussed at the 28 March - I April 1966 EDMS meeting.
Proposed MIL-STD-804B is now being prepared by the Army Electronics
Command and will be ready for final DOD coordination with the EDMS Custo-
dians on approximately Z3 May 1966.

b. MIL-STD-804B will contain only the detail format and coding
requirements f,,r aperture. copy and tabulating cards.

C. The final coordination, approval and rel;..se date, for the new
an•d revised EDMS specifications and standards. is tentatively set for approxi-
mately I August 1966.
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22 March 1966

E-.8 TECHNICAL STUDY PROJECT ON USE OF
DOCUMENT LINE DENSITY

Given By Frank Borden

(4th paper on panel)

In February of this year, the EDMS Area Manager established Project
Number EDMS-0031, Technical Analysis Study to Investigate Line Density
Equipment, Methods, and Procedures. The Army Electronics Command was
named preparing activity, with the Bureau of Naval Weapons, the Defense
Supply Agency, and the Air Force Logistics Command as departmental custo-
dians.

The scope of the technical study includes the investigation of equipment,
methods, anc procedures for using doc'.nenr line density, and contrast
between document line density and document background density, as controlling
characteristics for quality and reproducibility of nmicrofilm (both 35mm and
16mm) and microfiche in place of the present control characteristic (document
background density). It also includes the development of Department of
Defense standards for line density and contrast to replace the present standard
based only on background density.

Much of the investigation will be made using the "SCANALUME" Line
Density Scanning Exposure Control Unit installed last month on one of our
35mm planetary microfilm cameras. The "SCANALUME" unit was described
in detail by Ballard Jamieson in his paper "New Techniques for kWicrofilm
Exposure Control" presented to the 1962 Convention of the National Microfilm
Association.

The use of line density instead of background density as a control char-
acteristic for microfilm has been advocated for a number of years, and
several excellent papers have been presented on this subject. I will not re-
peat the arguments in favor of the use of line density today.

At present, our investigation has not really started. We are familiar-
izing our operators with 0he operation of the unit, and are running background
aensity calibrations of the unit, using the regular camera photocell and meter.
This is being done to establish a base line for comparisons between images
exposed in accordance with the present background density ttandard and images
exposed on the basis of line density and line to background density contrast.
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Such a base line will be essential during the final stages of the
development of any new scandards when compatibility between images to the
present standard and images to the proposed new standards is reviewed. I
Compatibility between images is essential so that automatic printers and
enlargers can generate uniform, high quality output from intermixed images
generated under the old or the new standards. There are too many docu- I
ments on micr)film, many of which are no longer available for remicro-
filming, for the Department of Defense, or for Industry, to establish and
accept a new density control standard that would necessitate remicrofilming 1
all documents to the new standard and scrapping all microfilm images to the
old standard.

One final point, Please be patient with us. There is a lot of ground to
be covered, and we will be forced to proceed slowly. The target date for
completion of this project is the second quarter of calendar 1968.

I
I
3
3
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E-9 ENGINEERING DATA

MICRO-REPRODUCTION SYSTEMS

Mr. Joseph V. Symanoskie

Chief Draftsman

Melpar, Inc.

The Engineering Data Micro-Reproduction Systems Subsection has
been afforded the opportunity to work in unison with our counterparts in the
Department of Defease, the EDMS Military Committee. We have been
responsive, at times on short notice, to a number of requests for review,
study and comments on many problems in the area of micro-reproduction.
We are indeed grateful for the privilege of working so closely with the EDMS
Military Committee and feel that both the Military ,and Industry alike have
benefited.

We have just heard a status report from the Military relative to the
several requirements and discipline documents. It is most gratifying to
know that these documents are constantly under close surveillance and are
amended as required to keep pace with the ever changing technology in the
field of micro-reproduction.

Industry, however, is greatly concerned and frustrated by the inevi-
table byproducts of these fully coordinated Military Specifications and
Standards. These byproducts appear as contract requirements in the form
of slash numbered documents and interpretive documents. Such documents
generally are not offered to Industry for comment prior to their issuance.
They establish requirements peculiar and in some instances contrary to the
fully coordinated Military Specification or Standard. They often require
different techniques to be used in the preparation, inspection, handling and
submission of data depending on the agency concerned. These agency
peculiar variables always cause a cost increase. They require the contrac-
tor to re-educate and retrain the processing personnel and tremendously in-
crease the chance of error which means more rejections and rework.

I have selected two examples of requirements peculiar to illustrate
deviations from the basic Department of Defense requirements. These are
representative of a nuluber of such variations which add cost because of
departwre from established standardization.
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First, in the requirement for positioning of sheets of book-form docu-
ments for microfilming, 81 inch by 11 inch sheet size, the current MIL-M-
9868B, Paragraph 3. 11. 1. 1 states:

"Except as otherwise stated in this paragraph, book-form drawings
or documents with sheet or page size not larger than 8- by 11 inches
shall be microfilmed with four sequentially numbered sheets or
pages to a frame so that they will appear on the processed film as
shown in Figure 7. " And further, "All frames for a drawing or
document other than the last frame shall contain four sequentially
numbered sheets or pages, except when dissimilar characteristics
of the sheets or pages would prevent generation of microfilm images
meeting the requirements of this specification." And still further,
"The last frame of a drawing or docume.it will contain four, three,
two or one sheet or page as necessary to complete the group of
microfilm images of the drawing or document."

In accordance with Figure I of the same specification, the reduction
ratio to be employed for filming the book-form sheets is 16 diameters.

We have just heard that in the impending "C" revision to MIL-M-
9868 provision has been made for the filming of book-form, 8- by 11 inch
sheets, positioned 8 sheets to a frame of microfilm at a reduction ratio of
24 diameters.

However, despite the trend to reduce the number of microfilm frames
by positioning more sheets in a frame of film, the current issue of MIL-C-
9878/1(WP) in paragraph 3.2.3 states:

"The requirements for one sheet per frame format of MIL-M-9868
apply to the microfilming cf book-form drawings and documents
having 8½ by 11 inch sheet or page size." And further, "Reduction
ratio of 12 diameters shall be used."

The second illustration of variation selected is in the area of inspec-
tion requirements for the microfilm and associated data.

MIL-Q-9858A, Military Specification, Quality Program Requirements,
states in paragraph 1.2:

"This specification requires the establishment of a quality program j
61y the contractor to assure compliance with the requirements of the
contract. The program and procedures used to implement this
specification shall be developed by the contractor. The quality

E9-2

Y,



program, including procedures, processes and product shall
be documented and shall be subject to review by the Government
Representative. The quality program is subject to the disap-
proval of the Government Representative whenever the contractor's
procedures do not accomplish their objectives." And further, in
paragraph 1.3, "All supplies and services under the contract,
whether manufactured or performed within the contractor's plant
or at any other source, shall be controlled at all points necessary
to assure compliance to contractual requirements. "

It is reasonable to assume that any contractor generating drawings
and microfilm for delivery to a Department of Defense agency has an
established internal Quality Program to satisfy the Government Representa-
tive that the Quality Assurance Provisions defined in section 4 of MIL-M-
9868B are complied with.

Despite the fact that it is the responsibility of the contractor to estab-
lish an acceptable Quality Program, Amendment 3 to MIL-D-17419B con-
tains a mandatory format to be reproduced by the contractor and used to
document the microfilm inspection. Admittedly, this Microfilm Inspection
R'.port in the Amendment is in excellent format; however we feel that the
mandatory requirement for its use is directly in conflict with the require-
ments of MIL-Q-9858A.

A slightly different type problem in the microfilming area has been
generated by the issuance of MIL-D-1000. The requirements of legibility
for Form I and Form 2 drawings when deliverable in microfilm form is
controlled by paragraph 3. 14 of MIL-D-1000 which states in part, "when
microfilmed in accordance with MIL-M-9868, blow-backs of Type I,
Class I microfilm will produce copies conforming to legibility requirements
of MIL-D-5480." However, the legibility requirements of paragraph 3. 14
are not applicable to Form 3 drawings. Paragraph 3. 3. 3 merely states in
part, "They shall be legible and satisfy the intended use for the category
specified." No measure for legibility has been imposed. Beware of the
contract which requires microfilm of Form 3 drawings, they do exist -
with built-in problems.

In summar••, if slash sheets and intepretive documents are to continue
to be imposed. and it appears that they will, be alert and knowledgeable,
look long and Larefully at the peculiar variables and be prepared to educate
and re-educate your responsible personnel in the preparation ot and sub-
mission of micro-reproduction oata.
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F. FRIDAY AFTERNOON - APRIL 29, 1966

INTRODUCTION

This session contains the following papers, reports and
panel session presented on Friday afternoon; Presiding
Chairman, J. R. Meitz; Recording Secretary, E. Ingles

* Quality Assurance of Engineering Documentation
by Correy S. Mobley

* Systems Data Management - An Air Force Film
by Lt. Colonel William 0. Rennhack

* The Impact of Numerical Control on Documentation
and Procurement Practices

by Robert F. Franciose

* Question and Answer Session,

Moderator: J. S. Crawford

Panelists: P. H. Daggett, Jr.
P. R. Durr
R. F. Franciose
C. S. Mobley
W. W. Thomas for Mr. Schnabel
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PRESIDING CHAIRMAN RECORDING SECRETARY

C.S. MOBLEY LT. COL. W.O. RENNHACK R.F. FRANCIOSE

USAF

F-ii



QUALITY ASSURANCE OF ENGINEERING DOCUMENTATION

I.'L. CORRY S. MOBLEY

SUPERVISOR, DESIGN CHECKING
MARTIN COMPANY1 ORLT•DO, FLORIDA

This paper will describe how engineering documentation quality is main-
taied. A key requirement is a document control staff educated and experienced
in both technical and contract documentation.

The task of this staff is to ensure that all physical, functional, and
interchangeable contract engineering design and manufacturing requirements have
been met. The techniques to be described make it possible to measure the
quality level and performance of engineering documentation groups. The Zero
Defects program measurement techniques and the engineering evaluation system
permit areas in need of improvement to be readily detected and corrected.

STERMPIOLOGY

Engineering documentation and quality assurance are terms with many con-
ceptions and definitions. It is because of this that it is necessary to define
exactly what is meant by each of these terms. (SLIDE 1.)

First, engineering documentation is every drawing or document that contains
technical and other data which is released frcm engineering to procure, assemble,
and maintain an item. This includes data for testing and quality inspection of

the item.

Second, the quality assurance of engineering documentation comprises a
cwiplote review of an engineering package to assure that the item delineated ir
in fact sufficiently described and can be manufactired and field maintained at
the lowest possible cost. This review should occur after the design and docu-
nentation has been finalized and is ready for release.

SIncluded in the assurance is the guarantee that the engineering documenta-
" titan ppa.lrat-,c contains sufficient controls for item reliability, simplicity 4 n
,lerati ,n, ea.e anti accessibility of maintenance, and cozpatibility with the

Ssystten in . it is to function. (SLIDE 2.) Included also is the guarantee
that tho- tellnial data contained in the package is presented in such a manner
that it ,,= bw ez-sily understood and meets all the requirements of the contract.
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'I2J.7 IRJD FOR QUALITY ASSURAJTCE

Engineering dacumentation is playin,-, a groater role today than ever before.
(SLIDE 3.) Every activity, from hardware concept through manufacturing, on
into field maintenan':e, is dependent upon the engineerinL documentation as its
base.

To meet the demands of scientific development, our engineering departments
are divided into specializcd sections. This specialization is necessary in
order to maintain an engineeri:,g technological level that can carry today's
rapid break-throudhs in science into design reality. Concentration on special-
ization, however, lends itself' :reely to poor correla.L16,n of ideas between the
different fields of engine •-ing. The possibility of desirtn errors and loss of
engineerin- data is too [--at eithout some degree of quaj 'ty assurance. This
is where a program of qiuality assurance in engineering pays off the most.

A complete review of the final engineering documentation by a qualified
checking group wrill assure that proper coordination acros. all the engineering
sections has been maintained. (SLIDE 4.) The assurance that the engineering
design and documentation are accurate and meet contractual requirements can be
accomplished at the same time.

II
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WAYS TO QUALITY ASSURANCE

There arc several methods used in the industry to assure the quality of
engineering documentation. Many companies accomplish this task with a review
by qualified pce&ole other than those who created the design and documentation.
Very few allowr their documentation to be released unchecked.

In one system, engineers, designers, or draftsmen check each other's

work. (SLIDE 5.) This system allows too much temptation to bypass the
checking step in order to meet tight schedules. It may also become too diffi-
cult for one man to properly concentrate on the problems of both assignments
and still do his work efficiently. This system gives only marginal quality
E ssurance.

In another system, the drafting supervisor checks the design and d9ocumen-
tation. (SLIDE 6.) At his best, he can give only a quick review because of
his other responsibilities. He usually doesn't check at all, the work done by
those he considers as top designers. This system gives less than marginal
quality assurance.

In still another system, the format is checked by one checker while the
design is checked by another. (SLIDE 7.) This second checker, in many cases,
is the engineer who created the design. There is no clear dividing line be-
tween format and design; therefore, this system allows too much chance for
oversight and misunderstanding. The degree of quality assurance depends largely
on the coordination between the two checkers involved.

There are other methods similar to those that have been described. (SLIDE
8.) All give less than the quality assurance required in today's military
contracts. Some do not offer the degree of checking that will assure complete
correlation of inputs from the many specialized fields of engineering.

The task of assuring the quality of (.ngineering design and documentation
can be accomplished efficiently by a team of highly trair.nd engineers that is
schooled in checking the overall technical requirements of design and the
standard methods of presenting that design in final documentation form. (SLIDE
0.) Theo primary purpose of such a design checking group muct be to inspect and
assure that the design and documentation meet both company and contract require-
mrnts. All other endeavors should be discouraged as they tend to take away

irom the quality assurance.

Tasks such as improvin.: design, developinJY new methods, and advancing the
fields of engin•ering eiciru'lly should be left to specialized people, and only
the final r ,sults should be reviewed by design checking.

Design checking must concentrate on current, aeceptabl^ mathods of design,
domcmentation, rwnufacturing, and field maintenance, as these are the basis for
the quality assurance.
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MARTIN/ORLANDO APPROACH TO QUALITY ASSUR!ANCE

Our engin-ering organization is set up by department functions according
to the different specialized fields of design engineering. The responsibility
of each of these departments is to develop its part of the product and advance
the state-of-the-art- in its own particular field. Each of these departments
can move its people from one program to another, depending upon the need for
talent or development of the individual. (SLIDE 10.) This allows for exchange
of ideas across the different programs. It reduces duplication of effort &nd
prevents rehashing of problems. It allows for best ubilization of talent and
the further development of that talent.

In the engineering organization, the burden of solving documentation and
system prcblems has been removed from the design engineer. (SLIDE 11.) This
responsibility is placed with the Design Support Department. (SLIDE 12.) This
department is organized into different sections covering drafting procedures,
automated data processing, advance mechanized drafting techniques, federal
cataloging, standards, engineering liaison, design drafting, anc: designchecking.
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THE DESIGN CHECKER

Thc key to the success of the split in responsibility between Engineering
Design and Design Support is the Checking section. (SLIDE 13.) This section
checks and assures the technical accuracy of the design and the presentation of
that 6esign to contract requirements. At the same time, deficiencies in the in-
struction procedures for design drafting and data handling are pointed out and
corrected.

To accomplish these tasks, we have developed versatile checkers who are
selected by type of education and varied experience in performing different de-
sigL. engineering work. (SLIDE 14.) Each must have a degree, or equivalent, in
one of the fields of engineering, and at least eight years of actual design ex-
perience. Another factor in the selection of new checkers is their attitude
toward design checking. Although each checker can retain his specialty (mechan-
ical, electrical, or structural), he is expected to become proficient in other
engineering fields.

The design checker is constantly being cross-trained and schooled to rec-
ognize and understand from a contract standpoint the overall engineering, design,
and documentation picture. He thoroughly understands the need of the military
customer to be able to procure the item he is checking from other qualified
sources. Added to his background is a working knovledge of tooling and manufac-
turing techniques and the logistic requirements of the G.I. in the field.

While checking the engineering package, the design checker recommends ways
to reduce cost in preparing documentation, in production of the hardware, and
maintenance of the hardware in the field. He strives, however, to see how much

ood quality engineering he can pass rather than hov much he can stop and rede-
si,-n. His recommendations for designi improvement, there there is a question of
value, are left to the decisions of both the d&sign checking and design engineer-
in. supervisors.
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QUALITY ASSURANCE BY INCENTIVE

No system will work effectively, however, unless those involved strive to
,make it work. (SLIDE 15.) The backbone of our Zero Defects program is devel-
oping the attitude of doing the job right the first time. We encourage this
attitude by recognizing exceptional performance. When we point out areas in
need of improvement, we suggest methods the employee may use to acccmplish the
improvement.

This is not, however, a one-way street for the supervisor. The employee
is encouraged to point out areas within the company that he finds are in need
of improvement. (SLIDE 16.) He is given a means of doing this througi' our Er-
ror Cause F-moval Program. This program offers the employee an opportunity to
get something done about any condition that may cause errors to be made. Each
report is evaluated and answered. The condition is improved if at all possible.

•. t
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ENINlEERING EVALUATION

To give the supervisor a tool that can be used to gauge performance and
detect the area and type ofh improvement needed, we have developed a two-phase
system of error tally.

In the first phase of this system (SLIDE 17), thedesign checker totals
the number of correct and incorrect entries or removals that were found while
checking the engineering Job. He enters these according to the type of error
onto an error tally card, along with the design drafting supervisor's employee
number. A separate card is prepared for each document in the Job package.

The second phase of this evaluation system (SLIDE 18) is the corrective
action feedback. When a change must be made to correct an error in a released
drawing, an error feedback card is prepared by the checker verifying the cor-
rection. This card carries the number of the drawing invoived, the type and
number of errors corrected, and employee number of the checker who was respon-
sible for passing the error.

At the end of the month, 6ach supervisor receives a breakdown of his
group's total count, its percentage of error, and the position it holds in re-
lation to other groups on the same program. The types of errors are also
included.

Each monthly report gives the engineering supervisor an opportunity to
evaluate the quaity of work produced by his people. The peree'tage of error
io. based on tht. total number of errors made reg,1.less of the type. (SLIDE 19.)
Therefore, the supmervisor must lock closely atVvhi type of error in order to
recognize a true value in the work quality of the employee. He m~y use the
marked-up c-eckprints to detez.mine the exact improvement needed and set up ap-
pro-priate training programs.

As a mean n2s *f assuring consistency and accuracy in the evaluation of de-

sign and drafbing work, the design checker follows a set of instructions.
(SLIDE 20.) These instructions are devised to allw credit according to the
amount of design drafting work .nvolved &nd the possibility o0 an error being
made. The instructions were tested, •aluated, and corrected for more than 12Ithse ea far ccparison could be ýwde between the different types of 6-

The engineerwi evaluation system provides a means for each enginee:, de-
signer, or draftsman to know the quality level of his work and the areas in
which he could Improve in crder to advance in salary ad position. (SBIE 21.)

The engineering evaluation syrtem is also used in detemining the Zero
:1fects awards that are given for o andlg performance in mintaining engi-ne--"wtt quality-. - (SzE 22.) Recopdtion in the capay is Eiven the eMlcqee

who maintains a quality for four consecutive months hich rets or exqeeds the
Zeo Defects goal set rp for his poup. A copw" of the cmmandation he receive&
beemes part of his personnel records. He is &a;o awar ., a Zero Def,,ts pin

ana token of his accomllemant.
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Consideration is also given the group or section that has met or exceeded
their Zero Defects goals for four consecutive months. (SLIiE 23.) lney are
awarded a placard which is displayed in the group area for permanent recogni-
tion. Also displayed in the group area is a quality score board showing the
group's average percentage of errors for each month. (SLIDE 24.-) Included on
this score board is the quality level the group must reach in order to meet
their ZL.:o Defects goal.

The system should not in any way be used as a weapon against the individ-
ual employee. (SLIDE 25.) Such misuse will cause the employee to be oversensi-
tive to the system. The checking function would become a police force. The
design and drafting personnel will lose their incentive and be afra.id to act
until they obtain instruction from checking. Some may even attempt to hold doc-
umentation from release until the error tally is made. Time could be wasted in
trying to talk the checker into a better tally count. The whole system becomes
a bottleneck and totally ineffective. Quality and quantity suffer the most.
Each supervisor must guard against any misuse of the system.

We .have found,, however, that with proper application of the engineering
evaluation system, perf-'rmance can be improved.

Since the implem-intation of the system at Martin/Orlando, the percentage
of error made by engineering in preparing documentation has decreased from 17.4
percent in 1961 to less than 3.9 percent todAv. (SLIDE 26.) These are overall I

S"6ineering averages. Design and Dt-cumentation work on a new program will aver-
age as high as 6 percent.

Quality, in design and doc-maenteti6n, is the responsibility of each member
of any engineering team. Each individual must make this a habit in every en-
deavor he undertakes. Reducing errors in the preparation of engineering docu-
mentation will reduce the cost of a quality assurance program.

i
I

I
!
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HOW FAR WITH QUALITY ASSURANCE

The question arises "Fow far should engineering carry its quality assur-
ance program?" (SLIDE 27.5 If we follow MIL-D-lO00, we i-)uld have such a program
beginning with the R&D phase, through production and into a maintenance program.

The engineering departments of fmany companies are skeptical as to the
value of such a program, when its cost in tzme and money is considered. Some
feel that it would slow down the final development of the design.

This skepticism could be removed if an analysis is made of the cost of an
RPD program without quality assurance in the areas of material scrappage, time
spent in debugging the equipment, and the amount of design cleanup after the
start of production.

Some engineers believe that if parts, assemblies, and equipment can be
manufactured to engineering documentation, the quality of that documentation
has been assured.

This is not true. The capability of manufacturing parts, assemblies, and
equipment to drawings by one source does not assure interchangeability with
parts, assemblies, and equipment manufactured to the same drawings by another
source. (SLIDE 28.) Nor does it assure that the G.I. in the field has access
in the equipment to troubleshoot and/or make repairs. This we should have

S learned from our hardware problems of World War Il. (SLIDE 29.) With the types
of cost incentive contracts that are being awarded today, it would appear manda-
tory for each company to have some degree of quality assurance before bide•ng on
the next contract phase.

With the approval of MIL-D-lOOO and its provision for the use of MIL-Q-9858,
the quality assurance of engineering design and documentation is being enforced
in many of our contracts. (SLIDE 30.) Our Department of Defense will accept
nothing less than what is being paid for.

Since World War Ii, there have been many attempts by DOD to give instruc-
tions that would assure consistency &%a cccura-y in our documentation. (SLIDE
31.) TM e quality assurance provisions have inireaved to the point that not only

S doea DOD expect a detailed inspection of engin-.rlng documentation to assure ac-
'itracy, they also require proof of ccmpatibility with the hardware.

The arcncies of our military must have documentation frum.,which they, c&r.
' procure, assemble, and maintain an. item produced by any of their quallfie6-
nources without 4"'th~er research or develoiment.

E•-crinen should teach ux ttat if we in the industry do not meet today's.
rtquiremtnt in miin!.erirw, dx-meentation, DOD will impose tighter controls to-
rV )rrodrv. (iiI•D 32-. ) As this happens, the cost of engineering documentation

We can prc,:wt this frm 1happnin-, first, by knowing the fU seope of
tht' neftý !1 Military -tmer wud ,learly wierstandine his ioaning of pro-
auetbiytt, rcllability, -wd in&Waiabii1ty of hardware C•r any qualified
rvre*. (SLIM: 33.) (-n, azaur hir. fh- m•emnu f satis.lin his noeds thw~h
thoý qwu1ilty A i rcrnrd,~Ai~
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F2 SYS'BW'fM DATA MANAGEMENT (AN AIR FORCE FILM)

LT. COLONEL WILLIAM 0. RENNHACK
CHIEF, CRITERIA DIVISION

HQ, AIR FORCE SYSTEMS CO•MAD

The film outlines the duties of the Data Management Officer. It shows
ths interface of the data generators during a data call. It states the need
fo': justifying data requirements and reviewing them for redundancies and du-
plication. The use of the new form 1,423 is described, along with the detailed
procedures for filling it out.
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F3 IMPACT OF NUMERICAL CONTROL
ON PROCUREMENT AND DOCUMENTATION PRACTICES

MR. ROBERT F. FRNCIOSE
ENGINEERING ADMINISTRATIVE CONSULTING SERVICE

GENERAL ELECTRIC COMPANY
SCHENECTADY, NOW YORK

There are any number of possible numerical control drawings. Two are
shown in Slides 1 and 2.

All have one point in ccnmon--they are all shown on a standard drawing
format--and the similarity ends there.

As you know, aside from the inherent accuracy of NC equipment, one of the
principal advantages of numerical control manufacturing is the quick turn-around
capability that it provides with a minimum of investment in capital equipment
and tools. Among other advantages that it provides are reductions in lead time,
fixture costs, inspection costs, scrap loss, and inventory costs. Moreover, the
method improves quality and scheduling because of the tight mamufacturing disci-
plines which are involved. The further flexibility provided by coupling a com-
puter to the NC machine literally makes the process open-ended and provides
greater flexibility in design. (SLIDE 3.)

Much of this advantage is derived through a minimum of documentation--sub-
stantially less than that required for conventional manufacturing. For example,
the techniques for reverting from the drawing layout and hence to the piece part
without the benefit of conventional documentation are known to many of us. Much
of the normal feature controls associated with conventional manufacture are no
longer required to be specified on the drawing. In fact, in many cases, 12rts
will be produced more accurately than is necessary because of the innate char-
acteristics of the process. Thus, a quantum jump from the layout to the tape is
sound and should be fully exploited.

As early as 1956, George A. Price conceived the idea of the design machine
shown in Slide 4. In his work on the Manhattan Project and at Bell Telephone
Laboratories, Mr. Price was acutely aware of the need to speed ip the process
from inventiveness to producibility. He envisioned an electronic device tied
into a computer placed at the designer's disposal vhich would not only record
the designer's decisions but would generate tCe direct programing of numerically
controlled machine tools. To date, I am unaware that such a machine has been
built, but if it were, I would envision that the life of the new breed of de-
signers would be something like this. (SLIDE 5.)

Is this a pipe dream? Not in the least! Let's look at what is going on
in industry. Computers, numerical control processes, and automeoted design tech-
niques are berinninr to have a ELubstantial impact in the design-t,-production
cycle. For example, Business Week reports that in the automotive industry, the
Riviera has a number of panels and Pontiac has fenders stamped from dies which
were formed on NC contouring machines. Comparable components were similarly
produced for the Mustang and other Ford products.
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ADVANTAGES TO ENGINEERS
AND DESIGNERS

e CONSISTENT TOLERANCES

o CLOSE TOLERANCE AT LOWER COST

° INTERCHANGEABILITY OF PARTS

o MORE DESIGN LATITUDE PER MACHINE CAPABILITIE'

* ENGINEERING SPECIFICATIONS HELD

CLIDE 3

SLIDE 1

F3 -3



/t

SLIDE 5

Traditionally, when a new model year car is produced, a substantial effort
is devoted to the stylist's clay model. From this model, thousands of man-hours
are required in preparing drawings and templates for checking style lines and
contours. Additionally, a carved mahoganry model and tracer masters are gener-
ated from this clay model. Finally, frco these masters, a set of body dies must
be cut by large milling machines, which in turn bang out the stamped pieces. Now
some auto manufacturers bypass much of the paper work and virtually all of the
hand labor. A device similar: to a TV/ camera studies boly contours that were
dramn from the clay model and trnslates them into computer language. Then a
computer generates a tape that can be fed into a numerically controlled machine
for producing tha body dies automatically. Essentially, the body drawings are
lofting drawings. Through the :'digitizing" processes, the lofting drawings are
placed on a tV' , and ac the operator traces with the TV Camera-like device,
he punches a buttus for az many points as he desires--thus providing the required
coordinates for the conputer. Ir turn, the computer produces the tape which con-
trols the manufacture nf the die.

The description of this process is dramatic because it is close to home
to those of us who run Ri'reras, Pontiacs, Mustangs, etc. But the process is
not exactly urnknown to missile and aircraft manufacturera, the rle.trlcal equip-
ment manufacturers, Prd even the bathing suit manufaeturcrs c Do you know that
one leading, bathing suit ;:ufacturt.r uses the styling pattern to elick iff the
required coordinates Into a co•m.uter which prcduces the tape to cut the suit
pieces? From this single procefs, tapes for a number of proportLoned airos are
also produced. Even men's suits are not irzmne to NC sanufacture' One national
manu'alcturer of men's cuits is also explzr.:-ng the process arA predicts that Its
Fall suita will .. produced by NC techniques.

F3- 4



I have cited these few examples of NC capability primarily to make the
point that it is here today. If for no other reason, competition in the market
place compels all of us to look hard at the process and to adapt it to the ex-
tent necessary to continue to prosper.

We all know that the Department of Defense is one of the staunch advocates
of competitive procurement. Because of this it recognizes that the documenta-
tion aspect of NC manufacturing requires a substantial reappraisal of the cur-
rent data preparation and procurement standards. While DOD is undergoing this
reappraisal, it still imposes the same data requirements. Procurement standards
must be revised by factoring in this new manufacturing concept; otherwise the
total benefits of NC may not materialize. We will tend to bog down because of
resistance to change. It is this situation that we should strive to avoid.
Fortunately, there are signs that the DOD is getting ready to move in this area
to provide the proper direction.

One fundamental consideration that we must face up to in this evolving
technology is the need for joining of the minds of special.ists in contract ad-
ministration, engineering, manufacturing, quality control, maintenance and re-
pair, etc. The diverse requirements of these specialists can no longer be seg-
mented but must be more fully integrated. Since the engineering d-raving serves
as the catalytic agent, it follows that the procedures and standardls dealing
with the use or preparation of the drawing must be more responsive to tqe needs
of these specialists. More about this later.

Some of the proposals that are advanced in this paper will undoubtedly be
controversial and perhaps even unacceptable--but then any new concept is never
accepted with complete equanimity. They are intended, however, to stir your
imagination and, indeed, even to shock you! Moreover, these proposals are not
intended to solve existing problems--rather to point the way for their possible
reconciliation.

With respect to engineering data requirements for NC manufacturing capa-
bility, we are dealing with two fundamental premises. The first premise is that
a certain amount of drawing as presently conceived will not be required as the
techniques for preparing VC tapes from design layouts are refined. The second
1krcmise is that where the aforementioned is not desired nor practical, but where
NC manufacturing capabilities will be ,wed, certain other changes in procedures
and standards for engineering drawings must be thoughtfully considered.

Let's analyze the situation. In the area of data rights, except for cer-
tain aspects that have not been completely reconciled, the basic atandards con-
cernirn ownership need not change. Let's assume that a contractor who is geared
for NC mwiufacture was successftl in a contract ikward. Further, let's assrme
that thL4. 1t rirhts which drveloped belonged to the Governrent. Under the
present regulations, in all probability full design disclosure vmud be required.
However, the contractor will not require the ccplete doevmitation package be-
rause he can pr-duvc- many of the piece parts directly- from a layout hl h --am-
bodied the basic dec1In! Alternativel~y, the contractor would b,.required to
prepare documentation to the fullcst extent, even when he really aoeds a sram.l
part of the data or must regenerate it in response to his 3C machine requfre-
ments. Under present renaatioas thn Oovernment wmuld require the C.4:lq.e
p•ckache, even 1V deferred delivery is invoked. Thus, in effect, the Oove•mont
will have bought insurance whict- in a&l nrabkablity wv•utd not be neeýded .d
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raised the cost of the product which the NC prucess was intended to reduce!
Presumably, since all of the conventional drawings were not required by the con-
tractor and NC types were required, the Government will reimburse him for those
which were recreated or replaced by the tape, so to speak. But why should the
Government require the complete data package to support competitive reprocure-
ment? Since the NC tape can be converted into digital form, why can't it be
considered as part of the design disclosure? Granted, that at present, few can
decipher the digital printout, but it does represent the engineering definition
in a form not covered by conventional standards! In a manner of speaking, the
situation is analogou3 to that of microfilm copy, which was never considered as !
admissible evidence in court until it reversed itself and now accepts evidencein such form.

But let's assume that DOD did agree to accept INC tapes from the original
manufacturer. Under the prevailing climate, there is a common l.anguage barrier- -
i.e., tapes are not interchangeable between different producing equipments. The
Government would be committed to sole source procurement in certain instances.
Some abhor the idea, yet if you stop and think about the competitive aspects of
NC manufacturing, the Govermnent should obtain the material rat less cost than
if procured c.ompetitively where parts so procured were manufactured b, conven-
tional methods.

Business Week recently reported that "co.zanie.- doing businiess with the
Defense Department are about to get a long-sooght break--fewer Government con- I
trols over contracts." The Penttgon says it believes that Industry, properly
motivated, can control its costs much more effectively than Govermnent person-
nel. With the variety of incentives and controls already in place, I fail to I
see why sole source procurement would not be advantageous to the Government ifIndustry were properly motivated.

Now let's assume that there is a need to manufacture a part which was I
originally procured without benefit of drawings at a Government repair base fa-
cility. Obviously, unless NC Lianufacturing equipment that would accept the tape
furnished to the Government by the design agent were available at the base, re- I
manufacture would be difficult and perhaps impossible. Much depends on the com-
plexity of the part and personnel resourcefulness. One possible solution would
be to imp.se an obligation on the original supplier to be responsive to this I
situatioz for the duration of the life of the product. Since the rate of obso-
lescence for defense equipment is 'iaher than for industrial products, this ob-
ligati=u would not appear to be unrealistic. Because of the quick LArn-around
capability of NC equipment, the manufacturer :hould be able t) supply the occa-
sional part quite rapidly--especially since specializcd tooling is not generally
required. Perhaps the Goverment will pay a premium for such oc-asional service.
Is it not worth the prii'e if its needs are -asured prompt attention by the manu-
facturer? The collapsiha of time and the cost of lost motion Irnhrent in the
reprocurement cycle will b- more than offset by any such premium. Another solu-
tion might be to do a more scnhisticuted 1ff•istics job in pr.-curine spares.

On the subject of loristics a'lpport, the i.-ail prcýcodure, an you know,
is to hold a ,Joint 4*ý-er5Oaiotfsupplier confcercnee to arrive at thie bect ~ir
for the prcurer _-,pare;. 1-1s in ol-rz tht review or an etV-,nsie ntmber
of' drm-,gW . -4i of h• tawr have bevtn r-emri-ed with t.&pc:, the



for the review. A possible consideration might be to include in the review,
photographs of "drawingless" items--or even the hard items if they are amenable
to such action. If the hard items are not available, perhaps the prototype
items will suffice.

Consider the small supplier who cannot afford sophisticated NC manufactur-
ing equipment. He argues for continued use of conventional drawings. This
means that ways will have to be found for managing the data in conventional form
and in NC form. More about this later.

Let's look more closely at the documentation of an item produced by NC
methods. Since the tape in essence is the drawing, it must be identified in
the usual way. The ancillary information such as material, finish, and feature
controls where required, could be recorded in a small and simple outline--vpe
drawing that would be the governing document. This document must also pi up
a reference to the tape. Of course, much of this information could also be
coded on the tape where standard materials and finishes are to be used. How-
ever, the coding must be standard. It ray even be necessary to put greater em-
phasis on use of maintenance-type drawings in the field, as the tape will not
be an asset to the maintenance crew. Even technical publications may need to
be expanded for better maintenance information.

The revisions to NC tapes are comparatively easy to make. The problem
lies in splicing the revised NC information at the proper point. A solution
must be foui.- for the control of the revisions to the tapes. One possibility
is to place Sreater emphasis on the Engineering Change Notice, Any why not,
since it must be produced in all instances of change? Why, then, can it not be-
come a permanent part cf the basic outline drawing on which is recorded the an-
cillary information pertaining to the part? Another possible solution to the
ancillary information might be to prepare a composite listing of parts, much
litie a numerical index, and include the related informatior against each part
listed. A tape could also be furnished which would accomplish the same thing
as the index, much like the magnetic tapes that most large multi-division com-
panies furnish to the Internal Revenue Service or the Social Security Board on
rayments to Pr deductions from salaries of its cmployees. There are numerous
possibilities.

The question may logically be raiced as to what percent of the total en-
gineering drawings annually procured by the DOD does fall in the category of
dimensionless drawings. This is a difficult question to answer with any assur-
ancc, Potrntlally, almost half of the drawings produced in conventional form
•ould become din nsionless-typo .drawings. The reason why there has not been vny
subttantil movc in this direction is that Industry is Just beginning to Cet the
fool of the situattion for using NC equipment. But this should not deter cnm-
ctructive action fc'r establishing gnidelines or standards for ultimately broad-
onini the bae -for u-c of dlipens.onless dra&Winjs.

N1w let's look at the doe¢wvntation aspect of UT drawincc. I ion't belle--v
that mwy of us would disadrec On the basic purpone of ar. enineering drawing.
In N. et, we ca ;:enerally conclude that it'a because 4f past and present arerc -
m,-nt a t whaMt realo y belone% on a dravine that• standards and re~ulations re-
Lt lo thereto, have te• Cancrated anv are !loetnted In current contracts.

mover÷ , ,. nultaturi2 ,-. at least *'r the intorim, poez some intereatirt
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problems which must be met head-on if we are to progress and take full advan'Lage
of the overall opportunities it provides. We have got to change some of our
thinking about engineering drawings. We've got to think of them as business
documents and therefore as part of our respective business systems. In certain
cases, the manufacturing function may require additional data on the drawing to
facilitate the part programing, even though such data may not be essential to V
the engineering definition of the part. For exaaple, if a parabolic-shape4 part
will be produced on NC equipment only, then only the equation of the curve is
required, along with the beginning and ending of the tool location. However,
if the part may be made by conventional manufacturing processes and NC methods,,
then it may be desirable to give a cooplete X-Y plot of the parabolic curve.
Thus, th' curve is dimensiuned in both forms--or doable-dimensioned, if you
will. This sort of thing may be repeated with greater frequency than in the
past. The reason for this is that for the interim, one cannot accurately de-
te-mine if--because of machine loading considerations--the part is to be made
on an NC machine tool or a conventional one. [

Let's get more inquisitive about some of the detailed practices that may
need to be observed when preparing drawings suitable for use on NC or conven-
tional manufacturing equipment, so that the part-planning process may be simpli- I
fied. Manufacturing machines which are automatically controlled by tapes and
other control media represent considerable investment. They can be costly to
operate if the translation of the drawing to a machine instruction is complex
or incorrect.

To assist the manufacturing function in making optimum use of machine
time, when drawings are ured, they must present required information so as to:
(SLIDE 6.)

1. Facilitate preparation of control media in the most economical form.
2. Maximize repetitive usage of standard features produced by tools such

as drills, reamers, taps, punches, cutters, etc.
3. Align features for minirm tool or table motions.
1. Minimize variety of tools per setup.

Therefore, preplanning consultation with the manufacturing function is almost a
prerequisite prior to release of final drawings.

To facilitate information input into ccntrol media, the Decimal Inch Sys-
tern should be used. !ractions should be avoided as they my require extensive
conversion with attendant errors, or may require establisbment of additional
costly machine conversion program.

In general, nominal dimensions should be used for location of featurea
such as machined surfaces, holes, slots, etc. The tolerances for the location
of such features should also be expressed in decimal form.

Feature sizes of holes, slot widths, etc, which are determined by tot-Is
such as drills, end mills, etc, should be expressed as mou/Si. Feature sizes
for turned diameters, slot widths produced by repeated passes of a tool pro-
gramed ir the tape, and depths of features should be eapressed as nmizals with
tolerances.

Due to fixturing simlicity inherent with nmmrleal control tquipment,
t.ast, forged, or fabricated parts mI require machining pads, bosses, or lug.s.

F3-8 3



GENERAL DRAFTING CONSIDERATION S

~ 1. Preplanning consultation
2. Repetitive use of standard tools
3. Principle views -as viewed by machine
4. All dimensiorcs on the. delineation or in table
5. Decimal inch syakem
6. Nominal trenensions, for location of features
7. Del ineu.te features for fixturing and set-tip
8. Red04,angular coordinate dimensioning
9. Tolerance based on design nee& s

10., Datum dimensioning

SLIDlE 5

Such features should be delineated upon i eqtzest X'rm rnanuft&ctu ing. They 8ball
not be considered as part of the basic designi and sh-culd be des51gnate4 for the
purpose intended.

When a hole pattern is normally det'inee t'x rectangalar coordinates r-r by'
true position location, and a cconputer assist prck,-vz is used to produce the
part, additional dimensions for machine compatibi'lity Wa be required which
normally would not have been given. Normally, reference dimensions 'do not
govern manuafacturini, operatione in any way. When used in conjunction vith inu-
merical. control operat ions, the-y arie useful for preparing the machine tape.
Such dimennt-r~ must ve accurate to preclutl,, manufacture of the part outside of-
...2.4ee &Iaready given for convensional manufacture.

The foregoing, are representative of a numtoer of' other detail practices
whi!_h must be reexamined in view c'V the aew method oý' manufacture. Ibis further

swgesta that, a runI"Pr of chwnes may be In order throughout the various
standards. (SLIM!Z 7 wrid )

Tranilating ~ueot the points we have discussed into actue pgrshical pre-
sentationa~, I W-14ave .hat the P,511owing zlides--Vieh were forerunners of
4rawin!?s now tbelne used 1r. Ueneral Electric--will1 be of intmret. Slides 9 andt
10 show the i~astine. aid mkchina information *:4 a part of average cemplexity.
*";i)de 11 1ks the HC drawing of the machine infoirmation previously aow~n. Slide

12 hat. how the reature controls can be i~ppl~.6 to an NC drawing. .If you have
never seen a part plannin4 sheet, Slide 13 illustrates utat we ft-e using in
3--neral Eecr~'. the fror-Ane is 1llustrstive of what can be done to simplify
the embine~l ourineerine &nM parl. planninw doemu~tation. It cl.early illustrates



1. BECOME ACQUAINTED WITH THE MACHINES

2. TAKE DRAWING DIMENSIONS FROM DATUM
SURFACES

3. DELINEATE EACH PRINCIPAL SURFACE

4. USE DECIMAL DIMENSIONS
5. USE RECTANGULAR COORDINATES

6. HAVE PRINCIPAL SURFACE FACE VIEWER
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SLIDE 13

a radical departure from the conventional documentation to which we have been
accustomed.

The Air Force has begun to recognize some off the NC documentation problems
that we have reviewed so far. They realize that there is an urgent need for
the development either of a common language or an interpretive device that will
eccept an NC tape in one form and regenerate it in another. While development
appears to be in the distant future, the Air Force realistically acknowledges
that it must do something for the interim while not encumbering progress in the
state-of-the-art. The Air Force is contemplating soliciting from industry
complete part planning information exactly as produced by the manufacturer.
Through this technique they would hope at least to obtain some assurance that
in the event of insufficient technical data, it would have some manufacturing
information to permit it to produce the "drawingless" item. It appears to be
more of a stopgap for a breather, while watchfully waiting and simultaneously
prodding industry into action in the common language area. In time, I believe
that the problem of common language tapes will be solved, but meanwhile we've
gut to be smart enough to deal with the nonuniform aspects of the' situation.
We can draw a parallel in this instance to the microfilm problem which existed
approximately 10 years ago. You will recall that at that time consideration
was being given to standardize on 8-, 16-, 35-, 70-, and 05-mm microfilm, On
one side of the fence we had the card and automatic machine sorter manufacturers,
and on the other side, the microfilm viewing equipment manufacturers. There
was considerable c-ntroversy on the merits of the various combinations--and it
was not until the military stepped in with its requirements that the microfilm
and PCAM card standards we now work to were finally evolved. Their effect on
Industry as a whole is now an.ticlimatic.
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The foregoing are typical of the problems we in Industry are just beginning

to face up to. We believe that the Government should also be interested in
these matters to the extent that we are because, after all, there is only one
source for the tax dollar.

There are many facets of these problems yet to be explored. Some of these
vill be quickly resolved and others will be tougher than we think. The point is I
that there is time to think and act logically on these problems if we do it
now. ŽThen the process could be evolutionary and not revolutionary. Otherwise
somebody will push the panic button and poor standards ard regulations may j
result.

The probl.em of phasing from the old to the new invariaoly creates some
dislocations. However, such situations offer greater opportunities for im-
proving the lot of many. We have this opportunity today if we will act upon
it with dispatch.

F
I
I
I
I
I
I
I
I
I
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QUESTION and ANSWER SESSION

Moderator: J. S. Crawford

Panelists: P. H. Daggett, Jr.
P. R. Durr
R. F. F.anciose
C. S. Mobley
W. W. Thomas for Mr. Schnabel

QUESTION What is meant by redress?

MR. THOMAS Th.i division had a whole series of contracts
for that started out with rather loose drawing

MR. SCHNABEL requirements for best commercial practices.
Over a period of years the contracts have
changed to become rather strict military speci-
fication compliance practices. What we mean
by redress wa.• fixing up the best commercial
practice drawing to make it acceptable to the
latest particular contractually required
specification. This is not a redraw, it is
just the improving legibility and up-dating
specifications type of operation needed to
convert commercial practices to military.

QUESTION Is there any indication of how much use of the
numerical control equipment is being made now?

MR. FRANCIOSE There is not an easy answer to this one. Every
manufacturer who is sensitive to his cost
problems is either investigating NC equipment
or is negotiating for his purchase or lease.
It offers so many more advantages over conventional
manufacturing facilitiea. The problem is equip-
menL already in place needs to be amortized. We
do have an incentive wherein certain equipment
may be amortized within a seven year period, I
believe. I believe that it will be at least five
years before you will see any real conversion to
NC manufacturing equipment.

QUESTION How do you handle this information if you are
going to produce the part in one instance on
the drill press, another instance say on a jig
bore or a Weideman pres:j, both of which produce
the same part.

MR. FRANCIOSE As far as any additional information is concerned
which ycu might require, that should pose no
problem. It becomes a question of part planning
processing, as I see it. However, let's keep
in mind tne fact that a drawing prepared for NC
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MR. FRANCIOSE manufacture usually lends itself to conventional
(Continued) manufacture more readily than vice versa. If a

supplier is involved as an extension of your
manufacturing facility, I would say that you can
handle this in several ways. You can prepare a
multi-sheet drawing covering the various processes,
however, this will raise some problems and is
generally not the best practice. On the other
hand, you can prepare the drawing such that the
engineering definition is complete. The part
programner or planner can prepare the required
part planning process sheets to cove" both kinds
of manufacturing equipment, viz., cex1ventional or
NC type.

QUESTION You have to have o'tandard dimensioning for the
drilling operation and then y~u also have a tape
for the drillirng portion of it. Is this correct?

MR. FRANCIOSE Yes, you do have to prepare a drawing with
standard dimensioning. This information is then
converted into 8-channel or magnetic tape for use
on NC equipment. This conversion is done by the
part programmer or planner.

QUESTION Was there any further review or inspection or
check of deliverable drawing in your system
other than made by design checker?

MR, MOBLEY The onl. review of deliverable documentation
other then the detailed inspection made by
a residettt customer representative. He has the
authority, by contract, to go as deep into the
documentation as he deems necessary. His review,
however, usually consists of just a look at the
financial and logistic impact of the documentation
package and its E.O. paperwork. There is also
an inspection of the quality of all microfilm
that is shipped to the different agencies of our
customers. The detailed inspection of the design
and documentation by Martin design checking is I
normally more than sufficient to satisfy company
and customer requirements.

QUESTION Are there any photo drawings being microfilmed
and the resvltant microfilm submitted to the
military;'

MR. DAGGETT At the Naval Air Technical Service facility we
are receiving copies of engineering drawings
made as ihotographs on microfilm. There is

F4-2



MR. DAGGETT not a great deal of it but there is enough of

(Continued) it. It has posed problems here and there.

QUESTION How about the Air Force?

MR. DURR It is the same as described by Mr. Daggett.
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GI STEPPING STONES TO SI'ACI EXPLORATION

Address by Mr. H. Hueter to the Annual Banquct
Engineering Documentation Section of the

American Ordnance Association

It is a pleasure for me to appear here tonight on behalf of General
O'Connor and Marshall Space Flight Center. General O'Connor, who
is Director of Industrial Operations, was called to the West Coast
on business. He had been looking forward to speaking this evening.
and to spending some time in the famous Florida sunshine.

I was happy, however, to accept in his place to~e invitation to
speak to you during this, the 8th Annual Meeting of the Enginceri~n,'
Documentation Section of the American Ordnance Association.

We at Marshall salute you for the tremendous work you are doing in
the documentation area.

This is a field not always given sufficient recogni.tion and apprecia-
tion for the valuable role it plays in getting the job done. Inci-
dentally, even in the days of the early flying machLnes, documentation
was considered an important part of the contract.

To prepare this speech, I did some homework in American History and
discovered that in 1908 the Wright Brothers were awarded a contract
by the Signal Corps. to furnish i½e Army with a flying machine.
Included as part of the contract was a clause requiring documentation-

scalc drawings
top speed
wing surface
and component descriptions

Likely this was nothing more than the few working papers the Wright
Brothers had assembled during the few years they had worked to
conquer the problems of air travel.

Of course, communications then were simple and uaially direct. More
often than not, the engineer, draftsman, mechanic and test pilot were
one and the same. There were no interface problems to overcome due
to widely scattered manufacturing plants and sub-contractors.

Since that tisme when aircraft technology was trying to *et the speed
of the craft up to 40 miles per hour, communications and ,'nterface
problems have increased enormously. Documentation has grown accord-
ingly - in size as well as in complexity.
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Now, almost 60 years later, we find ourselves literally covered up
with program plans, reliability plans, test plans, procedures,
specifications, drawings, directives, reports, etc., which must
be read, reviewed, evaluated, signed, sent forward, and implemented.

In the Apollo Program where I am com;ing from, the magnitude and
complexity of the task accentuates the need for efficient docu-
mentation. The three Manned Space Flight Centers - Marshall Space
Flight Center, Manned Spacecraft Center, and Kennedy Space Center -
together with approximately 35 major prime contractors, are building
a system of launch vehicles, spacecraft, ground support equipment
and launch facilities. These systems merge for the first time on
the launch pad. Without a most meticulous documentation systen
throughout, this would be impossible. With the tremendous number
of people involved there is, of course, great danger of going over
board and generating a bottleneck rather than an effective atid
frictionless control. Therefore, a determined effort must bl' made
to continuously monitor our data systems. Dollars which can be
saved in our program, or otherwise wasted, run into millions. j
Therefore, we must continuously coordinate our efforts, trim and
simplify our documentation requirements, yet in doing so, remain
alert not to leave serious gaps in essential data. I
Mr. Lamonte Goldston, this afternoon, described to you how we in
Marshall Space Flight Center try to control it and what we were
able to do about it. Just as communication and interface determi-
nation are essential to effective management, so is a system to
prevent unnecessary complications.

Groups of experts such as you here tonight who have realized this
are working tirelessly to overcome these problems are vital for
today's large and costly programs.

As General Schriever said in his keynote address to the Air Force/
Industry, Data Management Symposium last year, "Decisions are the
basis of management, and data are the basis of all decisions."

When I was asked to come and talk to this group, I wondered what I
could say other than to assure you of Marshall's interest and
support of, your association's activities.

It was suggested that possibly the group would be interested in
some of the accomplishments in the space program and some of our
plans for the years ahead.

This last year has been particularly successful for NASA's Manned
Space Flight team. A team consisting of our Washington Headquarters,
field -enters, prime contractors and subcontractors froim industry.
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This past year, ... the Gemini Program, the spacecraft was flown
six times - once unmanned and five times with astronauts. Time
spent in space grew from 1½ days with the final Mercury flight
in 1963 to 14 days by the end of 1965.

From every flight, the astronauts returned to earth in excellent
health - perhaps a little shaky from Gemini 8, the latest shot.
But, still physically and mentally -kay. Rendezvous with the
Agena target vehicle was accomplished with Gemini 8 and our
alternate pickup and recovery operations tested without flaw.

li65 was also the year of the space walk by Ed White - proof that
man can operate outside the confines of his spacecraft.

Furthermore, 1965 was the year we sat before the televiaion screen
and watched as photographs of the moon and of Mars were relayed
from outer space. All these were steppings stones to the largest
research and development program this country has ever undertaken-

S the Apollo Program.

Now, what progress have we made in the Apollo Program, the program
that follows Gemini?

In 1965 the firet phase of the Saturn launch vehicle program was
completed. In ten flights of the Saturn 1, ten were successful.I This is an unprecedented record of success in rocket development.
The research and developmen- phase was completed with the launch
of the sixth vehicle and the remaining four vehicles were declared
operational. Pcgasus satellites were placed in a near-earth
(SA-9 310 X 465 miles, SA-8 273 X 420 miles, SA-10 286 X 287)
orbit hy the last chree Saturn l's. The Pegasus satellites you
might iemembe- are being used to explore the hazarda of meteroids
in outer space. Results have confirmed the predicted frequency
of possible impact in relation to the spacecraft.

Much of the technology required for the later Saturn launch
vehicles to be used in the manned Apollo Flights was proven out
in the Saturn I Program. This inclules the guidance system,
clustered or multi-rocket engines concept and the use of liquid
hydrogen as a rocket fuel. The latter is most i ortunt as it
provides ua almost double the fulte economy of earl et. fuels.

The first stage of the 2-stage Saturn I was built by Marshall
except for the last two which were built by the Chrysler Corporation.
Douglas Aircraft Company was contractor for the second stage. The
first time flown on the fifth Saturn 1.

The mwjor milestone we had set as our goal in 1966 was accomplished
in February of this year. This was the first flight test of the
Saturn It Launch vehicle. In this flight we introduced a new
concept in our flight test philosphy. We call it the "all-up"
concept. Both stages of the launch vehicle, a complex instrument
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unit and the spacecraft were all flown together for the first ti:ne.
You can well imagine what was required in the way of an intertac(
documentation effort to reduce the potential danger contiectpd with
such a first flight. While this increases the risks, the method
however enables us to get more test results with fewer flights.

A second Saturn lB is poised now on the pad at Kennedy Space Center
here in Florida and stages for a third one are being prepared for
erection. Both will be flown this year.

Our next major milestone will he a manned flight with the Saturn lB
vehicle in 1967.

Chrysler and Douglas again are buil.ding the first and second stages
while the instrument unit, which carrie'.. the guidance and control
system, is furnished by IBM. 'fhe spacecraft is the responsibility
of NASA's Manned Spacecraft Center, Houston, Texas. It consists
of the Command Module, which carries the 3 astronauts, the Service
Module, which is a space propulsion system, and the Lunar Excursion
Module.

Unmanned flights of the spacecraft and the Saturn V, the launch
vehicle for the actual lunar flights, are planned for early 1967.
With the Saturn V we will have the capability of placing in orbit
payloads wieghing almost 300,000 pounds - approximately the equiva-
lent of one Boeing 707 jet (or, almost twice the weight of all
NASA's orbiting satellites, deep space probes, Mercury and Gemini
Spacecrafts launched to date).

By 1968 we will begin manned flights on the Apollo-Saturn V, the
final stepping stone to our goal of lunar landings.

Ground testing of all three Saturn V stages is virtually complete.
Our prime contractoro - Boeing for the first stage, North American
Aviation the second stage, Douglas Aircraft the third stage, and
IBM for the instrument unit, are making excellent progress in
development and manufactuxe of the Saturn V vehicle. Equal progress
is being made by the spacecraft contractors und r the direction of
Manned Spacecraft Center.

A Saturn V has already been assembled at the Kennedy Space Center
and will roll out of the Vertical Assembly Building within the
next few weeks. This is facilities test or non-flight vehicle. How-
ever, it is significant as it will be the first time the stages and
spacecraft have been assembled and checKed out with the GSE and I
launch facilities. All Facilities necessary to support the program
in manufacturing, testing, and launch are rapidly nearing completion.

We have arrived at a manpower peak of 300,000 people in the Manned
Space Flight effort. However, only about five percent of the total
Are Civil Service. The bulk is contractor and subcontractor personnel.j
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The program is under control, working toward established program
goals, and staying Alose to the cost guidelines established at
the program inception.

Now, what will we have in return from the heavy investment our
nation has made in this advanced technology? The safe landing
on the moon and return of our astronauts will, of course, be
most rewarding. Of more importance in the long run will be the
then-establishied fact that man can operate for a long time in
space and travel more than a I/4th of a million miles, land on a
heavenly body, and return to earth.

In addition to this, many so-called "spin-offs" have been realized.

The electronics industry has been revolutionized by micro-
miniaturization required by satellites and spacecraft. The
sophisticated use of computers on board of space vehicles and in
ground testing has advanced the art of computers considerably,
and is paying off in many other related and non-related areas.

Other direct benefits come in the form of:

wideband trans-oceanic communications, for example,

the Comsat Corporation, a commercial enterprise,

global weather reporting and forecasts,

all weather navigation service.

Very important also are the improvements and developments in our

metals,

alloys,

ceramics

and other materials required by the space flight program.

Impressive benefits in the field of medicine alone have been
realized. From the space program the new methods, new techniques
of monitoring the physical conditions of astronauts in earth orbit
are applied to the watch care of nurses and doctors over their
patients in clinics and hospitals.

In the field of education, the space program has been a stimulus
throughout the country. Higher education is sought after by a
large majority of our young people. We are continuously increasing
our knowledge of man, the earth and the solar system at a rate
never accomplished or dreamed of before. To enlist the very much
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needed help of the scientific and academic community, NASA has made
funds available in the form of scholarships, fellowships, research i
grants; for research opportunities and new laboratories.

Thus, the space program, though very young, has produced and is j
promising manifold benefits.

The exploration of space is now an accepted fact of life. AsDr. von Braun has said, "The public no longer asks why explore 1
space, but what do we do next?"

Space exploration has been accepted because of its demonstrated
successes, which have been nothing short of fantastic. And these
successes have been made possible by the science and technology of
our times, especially in the field.of rocketry.

As science and technology have grown, discovery has followed
discovery at an accelerating rate. Although the achievements have
been tremendous, the Golden Age of Science still seems to lie ahead
of us. Science is still facing wide open frontiers in many fields:
the atomic nucleus is becoming more and more enigmatic; the origin
and structure of the universe are still shrouded in mystery; and I
the exact bodily functions of living organisms still evade complete
understanding.

The frontiers of exploration are by no means closed. Man went to
sea when his technology permitted him to do so; he ascended into
the air when he was able to fly; and now, with our new science
and technology, we are building transportation systems that will I
take men deep into outer space.

For some time after the Space Age began by the placing of unmanned J
payloads into earth orbit, there was considerable discussion over
whether man himself would be able to live and function effectively
in space for prolonged periods of time. The brilliant successes
of the Mercury and Gemini programs have removed most of these
doubts, as our knowledge and experience have increased.

weightlessness is no longer a problem. Our astronauts have returned
from orbit with no serious after.-efeects. We were also concerned at
first about the possibility of meteoroids striking the spacecraft
or the astronaute. Explorer and Pegasus satellites have given us 3
enough information about the size and probability distribution of
these particles to say that a meteoroid large enough to penetrate
a spatce suit will strike an astronaut only about once !n one
hundred years of space walking.

The Apollo spacecraft wiLl have adequate shielding to protect the
astronauts against radiation from the most sever solar flare yet
seen. But when an astronaut is outside the spacecraft on the
lunar surface, he could be subjected to dangerous amounts of
radiation if he were exposed for very long to the proton showers
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from high intensity solar flares. Si nce the lunar landing will
take place during the most active period of the coming sun-spot
cycle, it might be necessary for our first astronauts to limit
their explorations on foot.

The photographs taken by our Ranger probes, and those returned by
the Russians Luna 9 soft-landing vehicle, have told us a good deal
about the moon's surface. Selecting a smooth landing site, without
steep slopes, should be no problem. These photographs support our
confidence that the design of the Apollo lunar excursion module is
adequate to carry out a successful landing.

Still unknown is the bearing strength, oi firmness, of the moon's
surface. Some areas may be so loose and fluffy that an astronaut
would have to wear snow shoes for walking about. Therefore, our
next lunar probes will be made by the Surveyor soft-landing vehiclps,
beginning this year, to determine the firmness and consistency of
the lunar surface.

One of the much contested areas in present discussions of the space
program revolves around the merits of unmanned investigations of
space and the planets, compared with manned explorations. Some
scientists argue eloquently that well-programmed instruments, with
good telemetry, can tell us anything we want to know about conditions
in the solar system, at less cost, and more effectively, than
astronauts can. Manned space flight, they say, has produced little
scientific results.

To say at this time that man in space has made little contribution
to basic scientific knowledge would be like saying 20 years ago
that atomic power can make no worthwhile contribution to humanity
but has brought only death and destruction. We are just beginning
to learn about space travel, just n~w developing the ability to
explore space more deeply. So the nation's manned space flight
program must be evaluated at this time on its potential - not on
its demonstrated value. And believe me, this potential is quite
promising.

How many people in the year 1908 fully realised the potential of
the Wright Brothers' Contraption? Who, thou, fullyomPrehende4
the great promise of aIr flight? The number was a ,ut their
accomplishments were many-each one a stepping stone to today's
vast air transportation system.
We are today laying stepping stones toward space travel just as
the Wright Brothers and others did 60 years ago.

The lasting value of the current manned flight program will be the
possession of a transportation system that will be able to take
man far out into space. The now ability will push the frontiers
of-technology into areas considered 20 years ago, by most, as
being strictly science fiction.
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